DEPARTMENT OF THE INTERIOR,
CENSUS OFFICE.

FRANCIS A, WALKER, Superintendent, - CHAS. W. SEATON, Superintendent,
Appointed April 1, 1879; resigned November 3, 1881 i Appointed November 4, 1881,

REPORT

ON THE

FORESTYS OF NORTH AMERICA

(EXCLUSIVE OF MEXICO),

BY

CHARLES S. SARGENT,

ARNOLD PROFESSOR OI' ARBORICULTURE IN HARVARD COLLEGE,
SPEHCIAL AGENT THNTH CENSUS.

WASHINGTON:
GOVERNMENT PRINTING OFFICE.
1884.



LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
CensUs OFFICE,

Washington, D. C., September 1, 1884,
Houn, H. M. TELLER,

Secretary of the Interior.
S1r: I have the honor to transmit herewith the Report on the Forests of North America (exclusive of Mexico),
Dby Charles 8. Sargeut, Arnold Professor of Arborienlture in Harvard College.
This report constitutes the ninth volume of the series forming the final report on the Tenth Census.
1 have the honor to be, most respectfully, your obedient servant, '
CHAS. W. SEATON,
Superintendent of Census.

iii



TABLIL OF CONTENTS.

Poge.
LETTER OF TRANEMITTAL cavvuecouoanaunnnn nanacn conmanomanns seaoceannanmsmaecnns Mmmeamueecamesemnrsiromesnsnasionnn none annann ix
PART L
THE FOREST TREES OF NORTH AMERICA, EXCLUSIVE OF MEXICO.
TEE FORESTS OF NORTH AMERICA—GENERAT, REMARES .covaesennnnaean. . 3-16
THE ATLANTIC REGION wvcenaacan- fermmaaaan fe st 3-6

THE PACIFIC REGION..ct ceocvinmns vevmnr cmvnvnan omns 6-10

DISTRIBUTION OF GENERA .vouue .o 10-12
DISTRIBUTION OF BPIBOIES - o e cauc i am samc e e sooc cmmsseasnacencnacs sametmnasme nmmers somansssrmsesarnes noas ssmassnnenmans 12-16

A CATALOGUE OF ity YOREST TRurs OF NORTH AMERICA, EXCLUSIVE OF MEXICO, WITH REMARKS UPON THEIR SYNONOMY,
BIBLIOGRAPHICAL IISTORY, DISTRIBUTION, BCONOMIC VALUNS, AND UBEB .. iuuveemnece vmane e menebameccaneais saemeann—as 17-219
INDEX 10 CATALOGUE ...... A PR S eeeen. R20-243

PART IL
THE WOODS OF THE UNITED STATES.

PRELIMINARY REMARKS.. ccvsvinmen sanmcnnnaaa MmmEeacmemeaan e ae 247
SPECIFIC GRAVITY AND ASH - ooeoiicsnmveranonacmcmae an 248-251
P URL VAL U .t ieie ciim e e cne cn e R Ll 201, 252
THE STRENGTH OF WOOD v vacmrrncns fheeceanaaen 252
COMPARATIVE VALUES . tveeer caccnncnnn emmet amac e aaan PR e emeee vmean [ mmemeaaneaaenaeam o 252
TABLE OF RELATIVE VALUES .ocevevmonn PR, e eemmn et e s aaann J T, Y eremeeaaaaaaa e emmeeeascane aenan. 2D3-R55
TABLET OF AVERAGES -cnvcevmmrcactanne aen e em e memm e eemmetaae e aaeaaacn et mene e mmm—— . an———— emmar e .- 2656-254
TABLE ILLUSTRATING THE RELATION BETWEEN TRANSVERSE STRENGTH AXD SPECIFIC GRAVITY IN THE WOOD OF CERTAIN
BPECIES - cccierncmmeannan- [N e tcme—aaaan i 250204

GENERAL REMARKS ..... 2064, 266
TANNIN VALUES « covven ieis iecci tecmcsmmmae vmmmne e 265
Tanre L —SPECIFIC GRAVITY, ABH, AND WEIGHT PER CUBIC :r‘ooa‘ OF DRY £PLECIMENS 0F THE woons OF THE UNITED STATES. 266-349

TApLE I1I.—ACTUAL FUEL VALUE OF SOME OF THE MORE IMPORTANT WOODS 0OF THE URITED STATES..accctecamemrnonamaqon 300-353
TABLE III,—BEHAVIOR OF TIIE PRINCIPAL WOODS OF THIi UNITED STATES UNDER TRANSVERSE STRAIN...cc.cceeccecaann- evnn 354415
TaBLE IV.—BEHAVIOR OF SOME OF TOE WOODS OrF THE UNITED STATES UKNDER TRANSVERSH STRAIN: SPECIMENS EIGUT
CENTIMETERS SQUARI - - -\ wuceavomce smme aceeanmnnsonmanesene nmmans cmsnne fmeee fmamme e eann e anaann \ et mmee et e ee s 414-417
Tasri: V.—BEHAVIOR OF THE PRINCIPAL WOQODS OF THE UNITED STATES UNDER COMPRESSION . uce comacn seannncersnoncannn 418-481

Parr IIL
THE FORESTS OF THE UNITED STATES IN THEIR ECONOMIC ASPECTS.

GENERAL REMARKS -cvvescencacanacn- reaenaan e R 485
'I‘m: LUMBER INDUSTRY st cinntarecone o crcatonens vansmran aunr cans mevesane sans anen 485489
TWOCD USED AS FUEL FOR VARIOUS PURPOSES cueccccicccce caccnannn 489
ESTIMATED CONSUMPTION OF WOOD FOR DOMESTIC PURPOSES 480
CONSUMPTION OF GHARCOAL - ecvcercncccsnaannn eeeeemcsmmaeacacan 489
TPOREST FIRES - vece vmmmce e cce tm e saeme e marm oo am msmram e cmnaon o an e ;e e easenun meenm—seaona v_- 491-493
TABLE OF FOREST FIRES OCCURRING DTRING THE CENSUB YEAR - cuunanncrs cunecree cmvasnssnnaeanceoorasasncnan e 491, 402

NORTH ATLANTIC DIVISION 494-510
MAINE ocire cimncee e 494-496
NEW FHAMPSIIIRE seuvns save cman smme sammne mmceas cs memsmeon mmse cmeaas asnc aseaansncs smamcos anneasnncessoasnanannnannnceenns 406-408
VERMONT- cvceceecacmaann et aecmanacanan e 408-500
MASSACHUSETTS, REODE ISLAND, AND CONNECTICUT-.. -veveeuans 500, 501
NEW YORK .oucen caenmrrcsnmsnnneee sanaasasnensonasmacaosnnens Ceeasemman oo oan e amacmmemseremmeuecnsaneamanaan 501600
DO 2 3£ g 506

PENNSYLVANTA ecnvvcnna. cameaa e mae femencmmr smmeeticesmansetsaeie scme s e emcecacccsammaccinenesacanennane rere -ane DOG-DLO




SOUTH ATLANTIC DIVISION cocuunrnasestnans commcvnoannss

TABLE OF CONTENTS.

DELAWART tern i cme vineavamemre ccmmcaee cannanns

MaLYLAND

VIRGENTA 1t uir aaae cmeavasmmnte e ontc cmannsmnnsmemnnn annmn
WEST VIRGINIA ocunnoone.
Nontir CAROLINA..,.

Naval stores._.

EOUTH CARCLINA L..... ...
Burning off dead Derbage ... oo ot et e e aetn e e mreaia e fenman a s ranman e son e

GEORGIA ...

Vioripa...

Peneil cedar
CNPTESS i e e e e s
SGUTHERN CENTRAL DIVISION cocvenann.nn.
ALABAMA ccoot it s iaaee
The Maritime pine region .
Cypress swamps of the Tensas river .

The forests of the Chattahoochee in easturn Alabama, mixed forest Growth, ebe canvn. i i
Furents of the Teunessee valley .......o................

General vemarks . ..., —reean

The pine
The pine

Navalstores ... ... . ...,

Mrssrssipp:. .

The pine forests of snuthern Mississippi ..

helt of eentral Alabama. ... cne

region of the Coosa. ... e eraeeiaaiaeaas e

R R i LI L T L R

cY e Beas resaci s s L

B R R R R L T R T L L L

..... L R R L LR L L L L R T R Y

b M b m s e AR A N eN AN R NN R LA e EUNA Er e sk S Y VYRR fun

e AR emes s Er e NNRN cAEEAL mme. U E Y EUES v A NREN Cems AR E N ARRE N AU ke

g PR AR A MRS LR s Au N AN AR -

P MR A Em M se R aA L LR AN RS Ll Ane AN R RA FRAnwy humA AR NESE bREw A e A

L I i T Ol T o A g

R R e A LRI T

......... N TR e N A e R RARMAR maan a e UM N A BNk R e

P T RSt ur e VMR ML NS T mER Ae e mara A

T Nk R e UMk NN (N AR Kmey mmmr A ML EnnnE VM B NKE ANNS E e
..... L R L TRy

AR MRAL NN E R Lan merA Y AWaA ar AR &

Tl northeastern eonnties...... ... ... __.__ PO e feanmaeann.

Central piue hills. ... (oL L.
Woestirn Mississippi .o, oo
The Yazen delta

Lotsrana

ABRKANSAS cvous ...

Eiiver of

e,
Ispraxna. ...

Mrewseax o
Fovest fires ..o ..
staristies of growing timher

WiReoNsIy |

Iowa.......

Kaxsas

Musraxa,.

Wyensixe ...

{oronap

LS £V} S

Nuvang
l!.).'&]llr,___ ..

DsEioN .
Catteonyig

Pusturage of wountain forests. .

ALASEA.....

Minsesora .
Forests on Indiun reservations

WESTLERY n1vision

NEw Muxice.
AvIzoNs..... ..

R LI T A

LRI T

M T T

Lube range, west of Ctah lako ..., .
manpate: Valley rauge .
sevier Biver moontajyy

LR T T T TS

fires upon the forest ... ... .
Eestveky ... e e e atem e

Fastursee of woodlands.

NORTHERN ULNTRAL DIVIEION . e

L R mecanmaa i

R A R L L L L N U Y
L R R LR I TS

PRAAs LN AN mAN YRR eEE A

........... D I

R e L R R R T T T S N

L N R A

e T

e R

B

T T T s NMG Mrar cnneme mdaes mann

R T

MR A e e amm e

LR R S

TN ekt e tit et rane v

oo,
Hi-Told
Hkt
nll
w1l
SR WY 13
HIR010
I HREN T
&G, 01
ols, Ll
HY
LD, Lkt
[FUY R SVIRY
H
[
=0t
=Dl
ORH-~In

DR-DNT

D7, s
Hdyg,
frd
iy
[
D, Giio
I0-Hois
Ol O
HuR-Mnig
i
U4, vl
§H85, HG
L=t
L, Gar
HRETIRR£Y Y
Ot
O, By
Ol DD
O
0B, 040
b
G040
87T
047
ME-Do
IXIEtE BE et |
B, Rht
Diiel
3158 EA et
OhH=flilt
660, KD
Bt
LU, Bt
HULL, H02
LR
KL, by
G04-580
HULERTT

GG, now

BO7, Gon
(31815 ]
[434, fi6e
BOV-RTL
6B70
b70o
K70
Sy R
O71-5748
aT3-870
O76-57r8
G78-580
579, BEO
630



TABLE OF CONTENTS.

LIST OF ILLUSTRATIONS.

Mar or TEE UNITED STATEE, SHOWING THR CHARACTER OF THE FUEL USED IN TEE DIFFERENT SECTIONS OF THE SETTLED

PORTION OF THE COUNTRY e oaan e e mie vancnl seames s aecsaamamas cmmmme cmas mmmnan S, eeeeeanmae e aunaaa
Map OF THE UNITED STATES, SHOWING THE PROPORTION OF WOODLAND WITHLN THE SETTLED AREA BURNED OVER DURING T4
CENBUS YEAR et aemotamctoa e ot cn cmac ammame cme e sem mmmecann o sammar cnac e sranasacaaasansanasas e etmamacenavaieeaan-
Mar sHOWING DENSITY OF FORESTS IN MAINE, Nuw HAMPSIIRE, VERMONT, MASSACHUSETTS, RHoDE IsLaND, CONNECTICUT,
NEW YORK, NEW JERSEY, AND PR NS YLV ANIA o e ot ate ce it e ae o ot e senme sues mamasmassasnnaseass s sennsnsnnneennannnnn
MAP OF MAINE, SHOWING THE DISTRIBUTION OF PINL AND SPRUCE JORESTS oo oo oot on eemeee ceam e eemm e amme mnammn aean
Map oF NEW HAMPSHIRE AND VERMONT, SHOWING THR DISTRIBUTION OF THE PINE AND SPRUCE IFORESTS . eevoeeeveenens
MAP OF PENNSYLVANIA, SHOWING THE DISTRIBUTION OF THE PINE AND HEMLOCK I'ORESTS e vereevveeenan- e eaean
Mar sHOWING DENSITY OF FORESTS IN DELAWARE, MARYLAND, WEST VIRGINIA, VIRGINIA, NonTt CAROLINA, 010, KENTUCKY,
TENNESSEE, INDIANA) AND ILLINOIS e tae ca tm et cm oo oo e e o m ammme e e e e e e mee amma m amemme mmne amnn
Mar oF WEST VIRGINIA, SHOWING THE DISTRIBUTION OF Tur HARDWOOD, SPRUCE, AND PINT FORESTS..
MaPr or Nort CAROLINA, SHOWING THE DISTRIBUTION OF TUE PINE FORESTS ..ot i e ce e vmmeecc e cm ot emnmmnn s
MaP SHOWING DENSITY 0F FORESTS IN SoUTH CAROLINA, GRORGIA, FLORIDA, ALABAMA, MISSISSIPPI, AND LOUISIANA -cveueenn.
Mar oF SouTH CAROLINA, SHOWING THE DISTRIBUTION OF THE PINE FORESTS ..--.. cmrmm cemam—na
MAP Or GEORGIA, SHOWING THI DISTRIBUTION OF THE PINE FORESTS . . v vuuare vonnceennnnnennonn trunc smncnn cmmmas cmeaameman
MAP OF FLORIDA, SEOWING THE DISTRIBUTION OF THE PINE FORESTS..... e eeceaaeaaa T
MAP OF ALABAMA, SHOWING THE DISTRIBUTION OF THE PINE FORESTS- ... .. e reemr e mm—— e et mmearaann,
MAP or MISSISSIPPI, SHOWING THE DISTRIBUTION OF THK PINE FORESTS: cavcnuannananas PR
MAP OF LOUISIANA, SHOWING TH)Y DISTRIBUTION OF TIE PINE FORESTS- covevereaerecnarennnns creaans . caen
MAr SHOWING DEXSITY OF FORESTS IN TEXAS cvucrecnne-n. e b e e e e e e e e e e aee s
MAP OF T1XAS, SHOWING TIE DISTRIBUTION OF THE PINE FORESTS . ee cveevemncn.an cerravenetemnen

Map sirowiNG DENSITY OF I'ORESTS 1N MISSOURI, ARKANSAS, KANSAS, ANXD INDIAN TERRITORY
MAP OF ARKANSAS, STOWING TIIE DISTRIBUTION OF THE PINE AND [TARDWOOD FORESTS. veen vrreecmneemrme crsnmareconsanannannn
Map SHOWING DENSITY OF FORESTS IN MICHIGAN, WISCONSIN, MINNESOTA, AND JOWA
MaP oF TIIE LOWER PENINSULA OF MICHIGAN, SHOWING THE DISTRIBUTION OF THE HARDWOOD AND PINE FORESTS. vaceer caune-
MaPp or THE UPPER PENINSULA OF MICIIIGAN, SHOWING THE DISTREBUTION OF THE HARDWOOD AND PINE FORESTS
Mar or WISCONSIN, SHOWING THE DISTRIBUTION OF THE HARDWOOD AND PINE FORESTS. .
MAP oF MINNESOTA, SHOWING THE DISTRIBUTION OF THI HARDWOOD AND PINE FORKSTS . .oovue.ooo..
MAr 81HOWING DENSITY OF FORESTS IN DAKOTA. .cemeeraannn femme ceeaeicaan P RN
Mar sHOWING DENSITY OF FORESTS IN NUDBBRASKA vvvevnvane.

Mar smowing DENSITY OF
Mar sHOowING DENSITY OF FFORESTS IN WYOMING. «.nu.. vemee e
Mar sHOWING DENSITY OF
MAP SHOWING DENSITY OF FORESTS IN NEW MEXICO - rv sems coneaenncs amemes onsomsnsnnessnmmnnaoaces aomessacane cnanes smnonn
Mar sHOWING DENSITY OF
MAD SHOWING DENSITY OF FORESTS IN U ATL - . oot e veemrr sammnsvemmes sanmanananes s enensammaenmn s s an ommomaomanne
MaP? SHOWING DENSITY OF TORESTS IN INITVADA 4neucn ceneunomne s mas oo e e s e et s ta e s ot am mmmn amee mmmm e eme
Mar sHOWING DENSITY OF FORESTS IN IDAIO

MAP sHOwWING DENSITY OF
MaP sHOWING DENSITY OF
MAT SHOWING DENSITY OF FORESTS IN CALIFORNIA uuvuecroecnrnnanan

MAPS CONTAINED IN PORTFOLIO ACCOMPANYING THIS .VOLUME.

Page.

489

491

495
496

506

cRORE

o ox
E3
[=]

=

<
kA
=

No. 1.—MAP SHOWING THE POSITION OF THE FOREST, PRAIRIE, AND TREELTSS REGIONS OF NORTH AMERICA, EXCLUSIVE OF MEXICO.

No. 2.—MAr BHOWING TIE NATURAL DIVISIONS OF THE NORTII AMERICAN FORESTS, EXCLUSIVE 0¥ MEXICO.
No. 3.—Mar sHOWING THE DISTRIBUTION OF THE GENUS FRAXINUS (THE ASHES) 1N NORTH AMERICA, EXCOLUSIVE OF MEXICO.

No. 4,—MAP or TiE UNITED STATES, SHOWING THE DISTRIBUTION OF THE GUNERA CARYA AND UNMBELLULARIA (THE IIICKORIEB AKD

CALIFORNIA LAUREL).
No. 5.—Mar or TnE UNITED STATES, SHOWING THE DISTRIBUTION OF THE GENTUS JUGLANS (THE WALNUTS),
No. 0.—Mar sHOWING THE DISTRIBUTION OF THE GENUS QUERCUS (THE OAXS) 1y NORTH AMERICA, EXCLUSIVE OF MuxXICo.

No. 7.—Map pr Tire UNITED STATES, SHOWING THE DISTRIBUTION OF THE GENERA CASTANEA AND CASTANOPSIS (THE CHESTNUTS

AND CHINQUAPINS).
No. 8—MAr SHOWING THE DISTRIBUTION OF THE GBNUS PINUS (THE PINES) 1N NORTH AMERICA, EXCLUSIVE OF MEXICO.

No. 9.—Mar sSHOWING THE DISTRIBUTION OF THE GENERA ABIES AND PICEA (THE FIRS AND SPRUCES) IN NORTI AMERICA, BXCLU-

SIVE OF MEXICO.

No, 10.-—MAP or THE UNITED STATES, SHOWING TIE DISTRIDUTION OF LIRIODENDRON TULIPIFERA AND PINUS LAMDBERTIANA.

No. 11.—MAr O¥ tuE UNITED STATES, SHOWING THE DISTRIBUTION OF PROSOPIS JULIFLORA, QUERCUS ALBA, AND QUERCUS DENSIFLORA.
No, 12.—Mar SHOWING THE DISTRIBUTION OF PRAXINUS AMERICANA AND PINUS POXDIROSA IN NORTID AMERICA, BXCLUSIVE OF

Mex1co.

No. 13—MaP sHOWING THE DISTRIBUTION OF THE GENERA CHAMECYPARIS AND CUPNESSUS IN NORTH AMERICA, EXCLUSIVE OF

MExrco.

No. 14.—Mar SHOWING THE DISTRIBUTION OF THE GENERA THUYA, TAXODIUM, AND SEQUOIA IN NORTH AMERICA, BXCLUSIVE OF

MEXTICO,

No. 16.—MaP SHOWING THE DISTRIBUTION OF PINUS STROBUS, PINUS PALUSTRIS, AND PSEUDOTSUGA DOUGLASI 1N NORTIX AM®BRICA,

EXCLUSIVE OF MEXICO. .
No. 16.—MAP OF THE UNITED STATES, SHOWING THE RELATIVE AVERAGE DENSITY oF EXISTING FORN&TS.



LETTER OF TRANSMITTAL

BRrooKLINE, MASSACTIUSELTS, July 1, 1883,
To 1HE SUPERINTENDENT OF CENSUS.

Srr: I have the honor to submit the following report upon the naturs and condition of the forests of the:
United States, to which are added statistics of the lumber and other industries directly dependent upon the forest
for their support.

Mr. Andrew Robeson, of Brookline, Massachusetts, has prepared the maps which accompany this report; he
has supervised the entire statistical work of this division and has conducted its correspondence.

Mr. Stephen P. Sharples, of Cambridge, Massachusetts, has condacted the various experiments undertaken
with the view of determining the value of the different woods produced in the forests of the United States.

Mr. C. G. Pringle, of East Charlotte, Vermout, has examined the forests of northern New England and New
York, Pennsylvania, and West Virgivia; and subsequently, as an agent for the American Muscum of Natnral
History, bas greatly inereased our'knowledge of the trees of Arizona and sonthern California.

Mz, A. H. Curtiss, of Jacksonville, Florida, has studied the forests of Georgin and Florida, and subsequently,
as an agent of the American Museum of Natural History, has adiled to our knowledge of the semi-tropieal torests
of southern Florida.

Dr. Charles Mohr, of Mobile, Alabama, has explored the forests of the Gulf states.

Mr. H. C. Putnam, of Bau Claire, Wisconsin, has gathered the {orvest statistics of Pennsylvania, Michigan,
Wisconsin, and Minnesota.

© Mr. .George W. Letterman, of Allenfon, Missouri, has c¢xamined tho forests extending west of the Lower
Mississippl River, and Professor I'. L. Harvey, of Fayetteville, Arkansas, has gathered the fovest statistics of that
state.

Mr. Sereno Watson, of Cambridge, Massaehusetts, has studied, during a long and arduons journey, the forests
of the northern Rocky Mountain region, and Mr. Robert Douglas, of Waukegan, Illinois, those of the Black hills
of Dakota.

I take this opportunity to eall your attention to the faithiul and admirable manner in which my associates
have performed the difficult duties to which they were assigned; their zeal and intelligence have made possible
the preparation of this report.

It is my pleasant dufy also to call your attention to the fact that this investigation lhas been greatly aided
from the first by the experience and knowledge of Messrs. G. M, Dawson, John Macoun, and Robert Bell, members
of the Geological Survey of Canada; the information in regard to the distribution northward of the trees of the
castern United States is entirely derived from the lntter’s paper upon the Canadian forests, published in the
Lteport of the Geological Survey of Canada for the years 1879-730.

I am under special obligation to Dr. George Engelmann, of Saint Louis, Missouri, my companion in a long
Jonrney through the forests of the Pacific region, for valuable assistance and advice; his nurivaled knowledge of
our oaks, pines, firs, and other trees has been lavishly placed at my disposal.

Mr. M. 8. Bebb, of Rockford, Illinois, the highest American awnthority upon the willow, has given me the
henefit of his eritical advice in the study of this difficult genus. 1 desire to express to him and to Dr. Laurence
Johnson, of New York, who has furnished me with o full series of notes upon the medical properties of tho trees
of the United States, the deep sense of my obligation. My thanlks are also due to Mr. Henry Ganneit, Gecgrapher
of the Tenth Census, for cordial co-operation in the work of this division; to Colonel T. T. 8. Laidley, of the
United States army, in command of the arsenal at Watertown, Massachusetts, and to Mr. James B, Howard, in
vharge of the testing machine there, for advice and assistance afforded Mr. Sharples while conduncting the
experiments upon the strength of woods, as well as to a large number of corresponients in all parts of the United
States who have favored me with their cordial co-operation.

I am, sir, your obedient servant,
OHARLES 8. SARGENT,
. Special Agent,
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564 THE FORESTS OF THIS UNITED STATES,

WESTIERN DIVESTON,

MONTANA,

Tho forests of Montu e condined to the bigh mountain ragges wltieh veenpy the westerss paet of the fervitory
Thoy are denso and important npon the slopes ol the Ceenr A tGne wnd ather high rogres, Parther vast, ‘?num“;‘ the
eastern slopes of the Roeky mountaing and thedr ontlying vastern singes, e D Helr, the Latte Belt, the Ceagy,
the Suow, and e Do wountadns, wnd the eniges south ol the Yellowastowe piver, the YVellowstoue, Shosdanee,
and Big Horn mountaing, the forests are more opuen, stated, and generally vontined Ge e Jughieat slopes, the
borders of strenms, o (he sides of eniions, A mrow ringe of eodtatnwsnnd, srven ash, aond willow Bnes the bottoms
of the Misson, ‘\"g-l\tx\\‘s\’()llts, Tonpne, Roselnd, Milk, nud of the other Tivge strem of the terrifory s amd n few
stunted pines and eedurs are seat tered wlong the viver blnffs sud the Bighiont tidges of the Posder Hover, the Wolt,
and other ranges in the southeastern poetof the teitory, The Feanninder of twe terciory, the cartern, sorthers,
and southern portions, are destitute of finber,

Phe heavy forests of northneestern Montauy, Togely vompurtd of red firy aellow piae, ol famaraek, amd
containing great bodies off white pine (Pires monticole) ol considerihile valusble sprave {(Pieca Engelmannd amd
P albe) constitute, with those covering the adjaeent wonntuins of Ll ane ot the must duportant odies of by
in the United Statos. 1nst nnd woest off this forest o frevless epuntey, adapted to grazing snd agviealtne, il
Qestined o support a large population which wnst obtuin its building matevial wined vatlromd supplies from i, extonds
over thousands of squave miles,  The development, ton, of the important miving fnerests of st e Mantans
and Idaho is dependent upon these forests, theie only vidible souree of timber pid fued supply, Thewe foteata
guard the hendwiters of two of The great vivers of the vontinent, wimd in vegratlinting thelr fhuw ske peessible
through frdigation the devotion to protitahle ggeienliioe ol vast feeeitory sow an alment nrid waste,  Phe fovests,
Tnegely composed of the Todgespole pine (Piaes Soreagaa, whish cover thie outlying vastorn vanges of The Hweky
wountaing at an clevation of Gem 5000 to 10,000 feet nbove the seeun Jevel with a dense growth of sdendey (rees
or on poor goil amd in exposed sitwations with an open, seattored forest, wre, ws sottreen of tarulier papply, of
eompuratively litQe vihe, Phese forests, howover, sontain valuable sapplies of fued und whudant apterial for
rallway ties,  They gunnd, too, the low of niumberless suall steenns, sid their inporianes in {his eopaeeTion slohl
not ho overlooked,

The most important forests, commereindly, of the tevritory are Gand slong the valley of Clarkeo's ok ot the
Columbiw river, between the Horse Plains and the hlalw L hers the westery white plae seavhios its grosndesd
developmont, beeoming un important el of the forest growthn Phe valleys of the Saint Begia de Hargha unl
Missonle rivers eontitin great hodies of vahmtblo e and pine, which sprond alao in prest losagiunos over the
mouttaing cast il south of Flathent lake,

Tires destroy every yenr Lirge svens of the forest covoring e monninitg of the western diviston, The long,
dry summers and the eharaeter of the torest, eomposed as it I8 ahuest entively of contferogs restnots rees, fvor
tho sproad of Tovest fires,  They inerewse rapidly in nimboe witl the inersse of population, aid theesten the eutire
extermination of the forests of e whole interior Pacifle vegdon. During the consus year 85,000 seren of forest
wers peported destroyed by flee, with w loss of BLISSO00 These fires, fow in onmber, wore Gavsd Tor the mosd
part 10 earveless hunters, prospeciors, aid smokers,

Littla lumber is manufaeluved in the territory, Roed i wid sprues aee suwed ot Missoubn s e the
neighborhood of newrly all (he miving conters in the western paet of the territory, The produet of the Moutani
milly 38 entively used to sapply the Joeal demand,

The following veport npon the forests of the northern Roeky Mountain region was prepared by M Seeeno
Watson, of Cunbridge, o specind agent of the Cepsus Offlee, in the division of Forestry:

“Tho tevritory whose fovest vesourees T attompted mder your instraetions to examine inehudes an ares of
about 160,000 square miles, oxtending from the one Tnndred snd thivteenth werkding to e anmmit of the Casewdo
mnmtn‘ilm and from the purallel of 444° to the British bonndury 3 ory secording to politieal divisions, the western
Afth of Montuna, tho northern two-lfths of Linho, the erstern threefifths of Wasbington tervitory, and the
nm"tlw‘t:ls‘lzurn portion (or nearly one-half) of Oregon, It comprises n contral treeless phdeun of some 3,000 sque
miles in extent, the great ‘plain of the Columbin’, sgrrounded by move or less oxtensively timberst mountain
systems, This tract 18 bounded on the east by the broad mountain range which supurates Montans from Idaho, on
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the north by the irregularly-broken country which lies north of the Spokane river and of that portion of the
Columbia which has a westerly course in the same latitude, and on the west by the Cascade range, while on the
south the eireuit is less completely closed by the somewhat complicated system known as the Blue and Salmon
River mountains. ‘

“'With the exception of a single county (Beaver Head) in Montana this entire region is drained by the Columbia
river, since the Rocky Mountain divide, or the main central divide between the headwaters of the Columbia and of
the Missouri, forms the boundary between Idaho and Montana only as far north as 45° 40/, when it turns abruptly
eastward for 75 miles and then again northwestward to the British boundary in continuation of the line of the
‘Wind River mountains of 'Wyoming.

“As will be seen from the detailed account which is to follow, the general character of the forest growth
throughout this region is remarkably uniform, both in the kinds of trees found and in their manner of distribution.
The trees of the most constant oceurrence and that form the mass of the forests generally are, first, the red fir -
(Pseudotsuga Douglasii) and yellow pine (Pinus ponderosa), gradually giving place at higher altitudes to Picea
HEngelmanni and Abies subalpina or Pinus Muwrrayane; while of only somewliat less extended range, though
sometimes more local in their distribution, are the larch (Larix occidentalis), cedar (Thuya gigantea), the white pine
(Pinus monticola), the hemlocks (Tsuga Mertensiana and, less frequently, Tsuga Patlioniana), Abies grandis, and the
balsam poplars. Abies amabilis only is confined to the Cascade mountains, No other species occur of sufficient
gize to be of importance as timber trees. . '

“In order to indicate more particularly the extent and distribution of the tree growth, the territories will be
taken up in order by counties, and an estimate given of the area covered in each, though necessarily of the actual
density of growth and amount of available timber (varying from square mile to square mile, and mueh of it never
seen) no estimate can be given of such probably approxzimate aceuracy as to be of any value whatever:

“ MONTANA.

“BEAVER HEAD COUNTY (4,230 square miles).—This county, nearly equally divided by the one hundred and
thirteenth meridian, is surrounded on three sides, north, south, and west, by the Rocky mountains, and is divided
into two portions by a lofty spur which sets off in a northeasterly direction from the middle of the western side.
The valleys of Beaver Head river and Red Rock creek to the east and south of this spur are treeless, except that
the latter stream is bordered with a considerable growth of Populus angustifolia, often 60 feet high and a foot or two
in diameter. The region to the east is seantily supplied with timber of any kind, while the northern flanks of the
Rocky Mountain range as far as the head of Horse Plains creek are only sparingly timbered on the ridges and in
some of the cafions, the trees small and mainly red fir, with some Pinus albicaulis, the summits and exposed ridges
wholly bare. .

“The broad dividing spur, which includes Bald mountain and several other peaks from 10,000 to 11,000 feet high,
is about 80 miles in length by 20 in breadth. The peaks are hare above 9,000 feet, and the western slopes have some
timber in the upper ravines alone. The trees at 7,000 feet are mainly red fir, giving place above to a small growth
of Pinus Murrayane and P. albicaulis, On the eastern side of the spur there are deep, densely-wooded valleys, the
timber said to be chiefly red fir, Picea Engelmanni and Pinus Murrayana. On Rattlesnake creek in this region
there is a single saw-mill, 12 miles from Bannock City, which supplics the town and neighboring mining camps with
lamber. When a better quality is needed it is brought across the mountains from the Lemhi River distriet in Idaho
by a road crossing the range at the head of Horse Plains creek. The fuel used in Bannock City is hauled some
12 or 15 miles, chiefly from the Rocky moununtains. Beyond the head of Horgse Plains creek (where the Bald Mountain
. spur commences) the range for about 40 miles changes in character greatly, becoming higher, broader, and more

* rocky, with rugged, snow-clad peaks from 10,000 to 12,000 feet high, and with high, rocky spurs to the east, separating
densely-wooded valleys difficult of access and rarely visited. The forests here come down to the western edge of
Big Hole valley, and are continuous. The trees are said to be largely Pinus Murrayana, but there is probably a
considerable proportion of red fir, Picea Engelmanni and Abies subalpina. Therange now takes its turn to the east,
forming the northern line of the county, and rises again into some high, snowy peaks, but is much less densely
wooded. Where the pass crosses the range from the Big Hole valley to the Bitter Root, the prevalent tree is found
to be Pinus Murrayana, mixed toward the summit of the divide (at 7,000 feet altitude) with some red fir and a small
proportion of Pices Engelmanni and Pinus albicaulis. The trees are mostly young and small, evidently frequently -
" overrun by fires, a dense new growth immediately in most cases replacing the old. The trunks very rarely reached
a diameter of 15 or 20 inches. The timbered area of the county may be estimated at 1,000 square miles. No yellow ’
pine was seen or heard of within its limits. :

“«DeEr LODGE COUNTY (6,500 square miles).—This county, also nearly bisected by the one hundred and thirteenth
meridian, is occapied by spurs of the Rocky monuntains, which form its southern and eastern border, with the
intervening open valleys of Deer Lodge river, Flint creek, and Big Blackfoot river. These spurs are to a large
extent wholly bare of trees, only some of the ravines and ridges being covered by a more or less scattered growth -
of vellow pine and red fic of moderate size, and the higher northern slopes by a denser growth of Pinus Murrayana.
North of the Big Blackfoot the timber is more dense, coming down into the valley, and consisting principally of



566 THE FORESTS OF THE UNITED STATES.

yellow pine, with some red fir and larch, and at the higher e?leyations (above 5,009 feet) of. red ﬁr,lis.»rch, and scrutt
pine. In the higher cafions of the main range to the south i is probable that Abies subalpina ?Jnc?. icea Engelmannd
also occur, as I heard of a soft tamarack found at Gwendale, which appea}"ed from the description to be the latter
species. Total timbered area of the county is estimated at 2,250 square ‘mﬂes. . . ‘

# MISSOULA COUNTY (21,000 square miles).—The Bitter Root mountains, which separate this cout%ty frqm Idaho,
are a direct continuation of the Rocky mountains north from the point of divergence of that range in latitude 45°©
40/, 'While broadening out until they cover a base of 100 miles or more, they rarely reach 2 height of 8,090 feet.
There is nothing alpine in the character of their higher vegetation, nor do they anywhere rise above the limit of
forest growth. The summits are not often very rugged, and though the slopes may be steep they are not generally
greatly broken, For the most part they are well wooded upon both sides, with no me:imdows along the‘ streams and
little grass anywhere until the foot-hills are reached. Upon the Montana side it is from 20 t.o 40 miles from the
base to the summit of the divides, and the Bitter Root valley, which skirts their feet for 60 miles, separates them
from the low and comparatively bare spurs of the Rocky mountains on the east. '

“Upon crossing the main divide ppon the southern border, between the Big Hole and the Bitter Root valleys,
at an altitude of 7,000 feet, the yellow pine immediately appears, of large size, and with its usual massive habit,
and is henceforth the most conspicuous forest tree along the usnal routes of travel, coming farther down into the
valleys than any other tree, and more frequently attaining a large size, probably from its less liability to serious
injury from fires. The descent from this sonthern divide to the Bitter Root valley is well wooded with large trees
of the yellow pine and red fir (with at first some small Pinus Murrayana), which continue to be the only trees
scen bordering the valley, These mountains were crossed by me on the Lolo trail up the Lolo creek, and by the
Muilan road, which follows the Saint Regis de Borgia river. In the lower cafions only vellow pine and red fir are
found, of the usnal scattered growth—the trees rarely much over 2 feet in diameter—with larch and Abies subalping
coming down the side gulches, and white pine in the middle cafion. The yellow pine gradunally gives place to Picea
Engelmanni, Abies subalpina, and A. grandis, though none of these reach the size which they attain on the Idaho
side of the range. The large timber is mostly confined to the neighborhood of the streams, where the larch and
white pine sometimes reach a diameter of 3 or 4 feet, but it becomes much smaller upon the ridges, and in the upper
cafions rarely is more than a foot or 18 inches through, while the mountain slopes are usually much burned over
and covered with fallen timber, largely of Pinus Murrayana. The largest and most abundant tree in the upper
cajions is probably the Picea Engelmanni. Small trees of the Thuya gigantea are also occasional, but nowhere in
northern Montana does it become large enough to be of importance. The Thuya and Abies grandis extend as far
sonth as the Nez Percé ercek. I think that no hemlocks were seen on the Montana side of the range, but they
may oceur. J

“XNorth of the Mullan road to Clarke’s Fork the eastern slopes of the range continue well wooded. On the
eastern side of the county the low spur of the Rocky mountains lying to the east of Bitter Root valley is to alarge
extent bare, but has some young yellow pine (known as ‘scrub pine’ or ‘black-jack pine’) and Pinus Murragana.
Approaching Hellgate river the timber becomes more prevalent in the ravines; and in the government timbor
reservation near Missoula, where there is a saw-mill run for government purposcs, the timber was found to be
yellow pine and red fir (not large) and considerable lareh—fine trees 2 feet in diameter or more and 100 feet hi gh.
In Granite cafion, in the mountains north of Missoula, where there is also a saw-mill, the lower cafion was oceupied
bg" yellow pine and mrch_, with some red fir rarely over a foot through, and in the upper cafion Abies subalpina and
Picea Engelmanni a foot in diameter. On the mountain sides above the cafion the timber is, as usual, small and
Worthle§s for lumber. In the eastern portion of the Flathead Indian reservation a very high and rugged range of
mountams. extends nearly as far north as the he_ad of Flathead lake, and parallel with the main Rocky Mountain
range, which here enters the county and continues across the northern boundary. Both of these ranges are
th.roughout densely wooded, th.oug? on the eastern side of the Rocky mountains the timber wholly ceases a fow
f}]};lels (8 or 1((;) l:;fai(l)lw the summit, giving place to_ the open grazing region of: the upper Missouri. On crossing over
a1 s] ozzvit,;?el? eni ;vesi‘;e:nwﬁzlrlnge,dfrgm thg ]131g llflfwkfoob to the Jocko river, t}%e timbe_r was found to be at first
5000 e altiiufl oo dpPi ;:u s Vre r a:lk' arch in the gulehes, the 'yellow bine ceasing toward the divide (at
Z;icea g altitnde) Pin s Murrayana taking its plaeg, but_reappeamng on the northern side, with occasional

L nni and even small Thu:ya‘ gigantea. No white pine was seen. The same trees probably continue
nortl‘]‘ward to tl{e boundary (the larch Is reported from about 30 miles south of the boundary).
The remainder of the county, lying west of the Flathead River valley, is wholly occupied by mountaing, of

less altitude, but, so far as is known, generally densely wooded, with the - i 4
_ 3 s e exception of gome of the spurs toward
the Flathead river and Clarke’s Fork and some small prairies bordering the streams, ' )

“The total timbered area of the county is estimated at 17,000 square miles.”

WYOMING.
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and border it on the soulh are either treeless or only support a few stunted yellow pines or firs widely scattered or
forming small, isolated patches of open forest upon the highest slopes of the most sheltered ravines. The most
important forests of the territory are those in the northeastern corner covering the western extension of the Black
hills of Dakota, those upon the foot-Lills and slopes of the cafions of the Big Horn mountains, and the dense
forests of small lodge-pole pine (Pinus Murrayana) which occupy all the northwestern portion of the territory
studded by the system of mountains surrounding the Yellowstone park.

The most valuable timber of the Big Horn mountains consists of yellow pine (Pinus pondm osa), attaining on the
foot-hills sufficient size to furnish saw-logs. Probably one-third of this timber on the east side of the mountaing
has already been cut to supply mills located upon the streams from Crazy Woman creek to Tongue river. The
table-land on both sides of the range between the crests of the foot-hills and the base of the Snow range is covered
with a belt, from 8 to 10 miles in width, of small white fir (Abies subalpina). The trees are small, rarely exceeding 8
or 10 inches in diameter, They afford, however, useful material for fuel and fence and telegraph poles. This forest
has suffered seriously from wind storms and fire: A heavy growth of cotitonwood, with which is'mingled a little
green ash, occupies the banks of all the streams of the Big Horn region, with the exception of No-Wood creek,
flowing from the western flank,

The forests of the Yellowstone region, composed for the most part of small lodge-pole pine, are conﬁned to the
mountain glopes and high valleys, at an elevation of between 5,000 and 10,000 feet. These forests are capable of
supplying great quantities of fuel and fencing material. They contain, however, little timber suitable to manufacture
into lumber.

The forests of all this arid central region suffer seriously from fire. These increase with the settlement of the
country and inflict great damage npon the forest. Innorthwestern Wyoming, however, the forests of lodge-pole pine
{Pinus Murrayana) destroyed by fire reproduce themselves, and the area occupied by this species in all the Rocky
Mountain region is increasing. This is due no doubt to the fact that fire does not destroy the seeds of this species,
protected in the cones, which remain closed npon the trees for years. The heat of the fire causes the cones to open
and shed their seeds upon the burned surface of the soil, where they germinate quiekly and freely.

During the census year 83,780 acres of woodland were reported destroyed by fire, with an estimated loss of
$3,255,000. These fires were set by Indians, trappers, and prospectors.

A little lumber, in addition to that mannfacturéd in the Big Horn region, of which no returns have heen
received, is sawed in the Medicine Bow and other ranges in the southern part of the territory. A large amount of
fire-wood and many railroad ties are cut in the southern mountains and delivered by chutes along the line of the
Union Pacific railroad.

COLORADO.

The forests of Colorado are confined to the mountain ran ges and high valleys which cover the western half of the
state; the elevated, rolling platean which extends from the eastern base of the mountains to the eastern boundary
of the state is entirely destitute of tree growth, with the exception of an occasional stunted willow or cottonwood
found in the bottom lands of the large streams. The important forests of the state cover the mouuntain slopes
between 10,000 and 12,500 feet elevation, and are almost exclusively composed of spruce (Picea Engelmanni), with
which are mingled different alpine pines of little economic value. Below the spruce belt a more open forest of red
fir and yellow pine, occupying ravines or scattered over the ridges, extends down to the foot-hills. These are
covered with an open growth in which the nut pine and the western juniper are the prevailing trees, while the
borders of streams and bottoms of the cafions are occupied by cottonwoods, willows, cherries, oaks, and other
decidnous trees and shrnbs of little economic importance. Large areas upon the sides of the high Celorado
mountaing are exclusively covered with a dense growth of the quaking aspen. This tree very generally takes
possession here of ground from which the coniferous forest has been removed by fire, and, as the number of forest
fires is rapidly increasing in Colorado, it seems destined to become the only widely-distributed forest tree of this
region. Thehigh valleys, or “parks” as they are here locally called, when timbered at all, are covered with a dense
forest growth in which the lodge-pole pine (Pinus Murrayana), also common at high elevations in the spruce forests,
is the prevailing and often the only species, disputing with the aspen the possession of the burned soil. The high
plateau of southwestern Colorado is either treeless or is thinly covered with an open growth of small, stunted
Jjunipers.

The increase in the number of forest fires raging in the mountains of Celorado is alarming in a region where
the forest once destroyed cannot easily reproduce itself, and upon mountains where forest covering is necessary to
preserve the integrity of the chanuels and the constant flow of numerous important streams essential to the
irrigation of wide areas of arid territory.

During the censns year 113,820 acres of forest were reported destroyed by fire, with an estimated loss of
$935,500. These fires were set by careless hunters, miners, and prospectors, and by Indians or whites through malice.

The forests of the Colorado foot-hills afford abundant fuel and fencing material to supply the wants of the
present population of this part of the state. Coarse lumber, suitable for the timbering of mines and railroad.
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construection, is manufactured from the fir and pines of the lower mountain slopes, which have also furnished
immense quantities of fuel and railway ties. The timber, however, of this forest most accessible to mining centers

~and the lines of railroads has already been destroyed, while its productive capacity is everywhere impaired by.
wasteful methods of lumbering and destructive conflagrations, The elevated spruce forests, which contain the
only great bodies of heavy timber found in the central Rocky Mountain region, have thus far, on account of the
difficulties of operating ih them, escaped all serious inroads from the ax of the lnmberman. Small portable mills,
however, have Deen established in these forests to supply the wants of some of the most elevated mining centers,
and fires every year reduce their extent and value.

Colorado is principally supplied with lumber from Chicago; a small amount is manufactured, however, in the
state, mostly upon the waters of the South Fork of the Platte river, in Jefferson county, and in the extensive
pineries which cover the divide between the waters of the South Platte and the Arkansas rivers. A little lumber
is also manufactured in small portable mills in nearly every county.

NEW MEXICO.

The forests of New Mexico are confined to the slopes and cafions of the high mountain ranges. The elevated
platean which occupies the whole of the eastern part of the territory is treeless, with the exception of occasional
willows and cottonwoods bordering the large streams, while the high mesas of the sonthwest and west are sometimes
dotted with an open growth of dwarf junipers and nut pines of considerable local importance as a source of fuel
and fencing supply. The high mountain ranges extending southward into the northern part of the territory are
covered with forests very similar in composition, density, and distribution to those covering the mountaing of
Colorado. Engelmanu’s spruce is here the important timber tree at high elevations; lower, open forests of red
fir and yellow pine occupy the sides of cafions and the lower mountain slopes, and the nut pine and Jjuniper cover
the foot-hills with an open, scattered growth. The detached mountain ranges which spring from the central
platean of the territory are less heavily timbered than the higher mountains north and south. The yellow pine is
liere the most common and important tree, mingled in sheltered cafions and at highest elevations with occasional
red firs.

The most important forests of the termtory cover the hlgh group of mountain ranges west of the Rio Grande
and south of the thirty-fourth degree of latitude—the San Francisco, the Tulerosa, Sierra Blanca, Sierra Diablo,
Mogollon, Pinos Altos, and Mimbres. The foot-hills and lower slopes of these mountains, between 5,000 aud 7,000
feet elevation, are covered with a heavy growth of junipers, nut pines, and different.evergreen oaks. The banks
of streams are here lined with immense cottonwoods, sycamores, cherries, ashes, and hackberries, while the arroyos
or depressions in the mesas contain fine groves of mesquit. Above an elevation of 7,000 feet the yellow pine appears,
and mingled with it on north slopes the red fir and white pine (Pinus reflexa); the elevated valleys contain fine
groves of cottonwood, box-elder, alder, and small oaks, while the most inaccessible slopes of some of the highest
ranges are covered with torests of cypress (Cupressus Guadalupensis).

The coniferous forests of these mountains are dense and valuable, and, although not yet accessible for lumbering
operations except at a few points, they seem destined to become an important factor in the future development of
the whole region. They can, if properly protected, supply with lumber indefinitely a larger population than will
probably occupy this part of the United States.

The deciduous trees of this entire southwestern region, often of considerable size, are generally hollow, especially
the oaks; they are of liftle value for any mechanical purpose, although affording abundant and excellent fuel.

. During the census year 64,034 acres of woodlaud only were reported destroyed by fire, with an estimated loss
of $142,075.

A small amount of coarse 1111111)61, principally yellow pine, is manufactured in the territory, mostly in the

counties of San Miguel and Santa Fé. New Mexico, however, like Colorado, obtains most of its lumber by rail
from Chieago. .

ARIZONA.

Northern, western, and southwestern Arizona are destitute of true forests. Ravines in the mesas of the high
- Colorado plateaun of northern Arizona are occasionally covered, however, with stunted junipers. - Cottonwoods and
willows line the banks of the Colorado river, and the lronwood the palo verde, the mesquit, the suwarrow, and
other Mexican forms of arborescent vegetmtmn are found in the valley of the Gila and the deserts of the southern
part of the territory ; individual trees are, however, widely scattered, nowhere forming forests in the true meaning
of the word. The low lava ridges and arid lake beds with which the southwestern part of the territory is covered
are entirely destitute of tree growth.
The mountain system culminating south of the Colorado platean in the San Francisco mountains, and
extending southeasterly through the middle of the territory into New Mexico, is well timbered. The high ranges
which spring from this central elevated platean bear heavy forests of yellow pine and red fir, the plateau itself
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being covered, over thousands of square miles, with an open growth of yellow pine of considerable size. The
streams and bottoms of the high mountains are lined with deciduous trees, of which the cottonwood, the cherry,
the ash, the alder, and the walnut are the largest and most important. The group of short, detached mountain
ranges which occupies with a general north and south trénd the southeastern part of the territory is covered with a
rich and varied forest growth., The highest slopes are covered with forests of pine, in which, in the Santa Catalina
range at least, great bodies of splendid cypress (Cupressus Guadalupensis) are found; a little lower the red Hr
and white pine (Pinus reflexa), different oaks and junipers with a madrofia, are scattered over the dry, gravelly
slopes and ridges between 5,000 and 7,000 feet elevation, These in turn are replaced below 5,000 feet with an opeit
growth of small evergreen oaks. The bottoms of the cafions and the borders of the streams between 4,000 and
8,000 feet elevation are lined in these mountains with haekberry, sycamore, cottonwood, willows, cherries, and
ashes. The arroyos in the mesas are often covered, as in southern New Mexico, with noble groves of mesquit, or in
drier situations support a stunted growth of acacias, yuecas, cacti, and other desert plants.

The yellow pine is the only tree of Arizona of great importance as a source of lumber supply. Oalks and
other hard-wood trees are invariably defective aud of little value except for fuel. The red fir, white pine, and
cypress oceur only at high elevations, and are generally too secattered and too difficult of access to make their
manufactore into lumber practicable for the present at least.

The pine forests of central Arizona and southwestern New Mexico are of great importance to the developine nt
of the treeless regions which surround them. No other body of timber of any extent or value exists near the
southern boundary of the United States between the pine belt of eastern Texas and the forests of the Californin
mountains. These southern interior forests have nowhere yet greatly suffered. Theirinaccessibility has protected
them, Railroads, however, now either penctrate this forest region, or will soon do so, and these, with the rapid
development of the mining industry now going on in the southwest, threaten these forests with the dangers which
are fast exterminating those of Colorado and Utal. ,

During the census year 10,240 acres of woodland were destroyed by fire, with an estimated loss of $56,000.
These fires were set by careless hunters, prospectors, and Indians,

Pine lumber is sawed in Pima and Pinal counties, principally upon the Santa Catalina, Santa Rita, annd Huachuca
mountains, to supply important mining centers in this part of the territory. It is also manufactured in small
quantities in portable mills near Indian reservations and other centers of population throughout the forest region,
Returns from 13 mills only, situated in Pima, Pinal, Apache, and Yavapai counties, have been receivec. Southern
Arizona is now, in spite of its fine forests of pine, almost entirely supplied by rail with lumber manufactured in
California.

UTAH.

The Uintah range, occupying with an east and west trend the whole of the northeastern part of the territory,
the Wahsateh mountaing and their southern extension, the San Pitch and the Sanpete ranges, extending noxth
and south nearly througl the center of the territory, and the mountaing which bound on the east the great
Oolorado platedu, bear, at high elevations fir, spruce, and pine forests of considerable extent. The foot-hills of
these mountains and their high valleys are dotted with an open growth of nut pine, juniper, and mountain mahogany
(Cercocarpus). The high Colorado plateau and the arid deserts of western and southern Utah are trecless, with the
exception of a few stunted junipers and nut pines which struggle for existence upon some of the Iow mountain,
ranges, and of willows and cottonwoods which line the banks of the infrequent and scanty streams. ’

The western flank of the Wahsateh mountains north of the fortieth degree.of latitude has already been almost
denuded of its Lest timber to supply the wants of the agricultural and mining settlements of the Salt Liake region,
and the scanty forests of the territory have everywhere suffered serious loss from fire and wastefol methods of
cutting timber and railway ties and of manufacturing charcoal, : :

During the census year 42,865 acres of woodland were reported destroyed by fire, with an estimated loss of
$1,042,800. These fires were set by Indians, wood-eutters, careless hunters, and prospectors.

Small quantities of lumber—pine, cottonwood, and a little spruce—are manufactured through the Wahsatelh
region, the principal centers of manufacture being Beaver City and Cedar City, in the south, the neighborhood of
Salt Lake City, and Cache county in the extreme northern part of the terrvitory. Utah is, however, almost entirely
supplied with lumber from the eastern slopes of the California sierras and from Chicago. Small tanneries in Salt
Lake Oity obtain  supply of red fir and spruce bark from the neighboring mountains. o

The following notes upon Utah forests, made during the prosecution of a special investigation into the meat:
producing capacity of the territory, have been supplied by Mr. B. C. Hall, a special agent of the Census, in the
division of ¢ Meat Production in the Grazing States and Territories”: . :

«The timber of the Wahsateh mountains, in Cache, Rich, Morgan, and Weber counties of Utal, hardly sufficey.
for the wants of the settlers. The trees from which lumber is obtained are cedar and avm{iety of white pine
(Pinus floxilis). Some fir (Pseudotsuga Douglasii) is found, but it 1s not common north of the la.t.ltude of Salt Lake
City. This tree likewise {urnishes an inferior kind of lamber. In general, in Utal, north of latitude 409, the west.
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base of the Wahsateh mountaing has Deen stripped of .the available timber, 80 f;hat in the dacc(issﬂf)le‘ fcam')ms,
especially in the neighborhood of settlements, it‘ is laborious and expensive optalnlng posts] an pofes 011 fe_nc%ing,
to say nothing of smooth planks, etc.,l folr building. Cottonwood zmd‘ occasionally box-elder are found fringing

iver s of the sections described. .

the fi?lfeb(ggs;?:hofmuntains, on the east of Tooele connty, and the Qnaqui mountains, 30 miles West,. C.Ontil,l'll‘ cgdari
and considerable red fir, thelatter a tree which I am told is not frequent in the Wahsatch' range. Th(? wining camps of
Salt Lake and Tooele counties have largely depleted the timber areas of these mountains. More tlnﬁl?gr is sta-};lldgng
on the Onagqui hills than on the Oquirrh range. From the Vicini'ty of the latter to Cottonwood and ng.hzlm (Jamo%l
mining districts the dearth of good feneing material is very noticeable throunghout Box Elder, Oachej Rmhl SY(_Ab(u,
Morgan, and Salt Lake counties. Willow withes, stone walls, cot-:topwood poles, and sod W%}]]S ﬂan.lxed by Idltches
are among the devices for barriers against stock incursion, all pointing to the lagk and costliness of lumber, |

“LAXE RANGE, WEST OF UTAH 1.AXE~This range of low mountains contains scattered black Lalsam and red
fir. In winter this range is visited from the settlements of Utah valley, and the trees fel.led and sled.tded 4cross th(?
lake on the ice, to be used by the railroad and by farmers. No pifion pine was found in the Oquirrh or Onaqui
mountains, L

“The San Pitch mounntains, in Jatitude 390 307, longitnde 1110 52/, contain sparse timber—_a so-called white pine
(Pinus flexilis), scrubby cedar, and some other evergreen trees—at a high ele_vation and unavailable ag lnmber. No
good clear planking suitable for building is obtained from these cuts. '

“The low ranges west of Juab valley and flanking Dog valley, Dry valley, and Ferner valley, in latitude 390
307, longitude 1120, contain straggling cedar and some red fir difficult of access. The timber of the whole region
north of latitnde 390 and west of the main 'Wahsatch mountains is meager and inadeguate for the purposes of the
Mormon settlers. :

“Fencing about Salt Lake City is of poor construction and costs §é‘200 per mile of pine poles and cedar posts,
Isaw some posts of white balsam (Abies concolor) 50 feet long, obtained from the cafions of the San Pitch range,
used for fencing. At Springville, in Utah valley, posts of cedar were pointed out which were in good condition
after fourteen years standing. Were it not for the existence of the ‘no-fence’ law, which enables a farmer to
cultivate unfenced ground and claim damages from jncursions of stock, the Utah farmer would be very badly off, not
having means to purchase fencing material in a country so ill supplied with timber. The eedar which abounds
Lere affords a lasting supply of fire-wood and posts, but for poles or plank the region depends largely upon imported
lumber, especially for building plank, joists, ete.

“Upon ranges flanking Tast and West Tintic valleys, Juab county, in latitude 39 507, longitude 112° 3¢/, the
timber is not abundant; it consists of red fir and black and white balsam, from which rough Iumber for the mining
camps of Mammoth, Tintic; and Silver City has been extensively taken. Cedar of the usual dwarfed kind grows
abundantly along the upper slopes of the foot-hills, and is used for braces and posts in shafts of mines.

“ SANPETE VALLEY RANGE (longitude 1110 30/, Jatitude 39° 20/).—The Wahsatch mountains, on the east of
Saupete valley, carry on their spurs and through the deep cafions facing the valley some of the best timber found
in Utah. It is largely used by the Sanpete settlers. Yellow pine, black and white balsam, red fir, cedar, and
poplar constitute the varieties of trees found. The yellow pine, less abundant now in accesgible cafions, furnishes,
it is claimed, a clear and firm lumber, fit for building, and not surpassed by any variety in Utah. The range west
of the Sanpete mountains—i, e., the San Pitch mountains before spoken of—carries on its eastern slopes and cafions
considerable balsam of both varieties and some red fir and poplar about the headwaters of creeks. Littla yellow
pine is found on the San Pitch range; at least, none is taken out at Dresent, although I was told considerable had
already been lumbered from such cafions as were penetrable, Fencing of cedar posts and poplar and balsam poles
i8 largely used in the valley; cedar posts and pine plank are also used in fencing meadows and fields. In no other
valley of Utah are the Mormons so well supplied, apparently, with fair lumber of native growth. Exceptfor furniture
and house trimmings, no imported wood is used here, v

“SEVIER RIVER MOUNTAINS (latitude 380 30 to 390 10", longitude 1120).—The Tushar mountains and the Valley
range, on the west f)f the Sevier valley, are supplied with meager timber, especially the Valley range. In no part
22 ?tt?l'x“lr‘x:ijsea{c;o?ced s: f(:; and‘ soflimited areas inqlo'sed. Tximber is said to exist in inaccessible places only
where ‘the éhamctefgﬁh g trez ea'zt ct)h f;hc_a ;al%ey. H;‘lus 18 true in regard to thp ranges wegt of the Sevier valley,
white 1)als;;m ;md rod ir frowgiln \;M hls }n erlorbto even the average poor (Iuahty.Of Utah iorests.. Black balsam,
cedar prevails often in thic}é; roves alo 1i§gefs ) tlllf'lare approached with great difficulty. The indigenous sorub
the valley. Several saw-millsg' at the: ml(igth ‘ f00 oy 1s; especially on the Valley and Tushar mng(?s to the west of
worked 1{1) all the available lumber. put ng ;a ; roi ceiazlg;e?it;i??s 011)1 t‘he fiﬂast Wfthsafcch range hawg for several years
material beyond the reacl of the Sievier farmer. umber—irom $35 to $45 per 1,000 feet—place fencing

“ Al the way up the Sevier valley, and along its souih 3 ing is limi coly

sure proof of the inadequate supply of trees on gecess.i!c&let miﬁit:iib; forks, foncing is limited and Tumber high, a

“Fish Lake platean and mountains (latitude 380 38/ , longitude 111:‘O 50/

prevailing timber of Utah, as do also Thousand Springs mountains,

) contain a considerable quantity of the
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“The Aquarius platean is said by Sevier Valley stockmen to be abundantly timbered with pine, balsam, and
spruce, but Boulder valley (latitude 370 55/, longitude 1100 30’) was destitute of standing timber, save cedar and
poplar on its foot-hill fringe. The country was visited by fires, the Mormons told me, in 1872-'73, which
destroyed large areas of the forests in the region southeast of the Grass Valley country. The whole section of
Utah lying east of the Sevier valley to the Rio Colorado is better timbered, but from its rough and impenetrable
location the timber is of no avail to most of the settlers, but only to such as penetrate the high valleys of Grass,
Boulder, Potato, ete., lying adjacent to the timber. Fencing on Grass and Rabbit valleys, western Pinto county,
is cheaper than in Sevier valley, but farmers and stockmen are so poor that they are forced to avail themselves of
‘the no-fence law when breaking ground for Crops. : '

‘“In the Paria River region fencing is very limited and lumber expensive, as timber is hard to get out of the
mountain cafions. ' :

“In the Kanab River region fencing at the settlements of Upper Kanab and Lower Kanab, Kane county, is
said to be expensive, as material is difficult to obtain, the cafions leading to the valley affording a meager supply
of cedar and black and white balsam, while some red fir and yellow pine is said to grow on the Sevier platean
(latitude 37 30); this, however, seldom reaches a market in the settlements, owing to the isolated sitnation of
these forests. ' ‘ ' Co ‘

“ Considerable serub oak is found on the slopes of the Oquirrh and Onaqui mountains, above referred to, in
Tooele county, and many cedar thickets of considerable extent. In Tooele valley some fencing with cedar and panels
of balsam occurs. Rush valley contains some bull fences of trunks of cedar, costing $1 25 per rod, showing the
cost of even poor material. -

“It will be observed that outside of the Wahsatech mountains no building timber of value has heen noted in
Utah. The supply in this range has been largely consamed from the easily-dpproached eafions and slopes. ‘

“In summing up my observations, which were made wholly with a view of investigating the fencing of pasture
-areas and cost of same, it may bo stated that Utah seemed very generally lacking in serviceable material for fencing
-or building. The country settled for thirty years has drawn upon the near supply of standing timber, so that now
‘ lumber is obtained by great exertion and expense in most of the valley settlements. . The labor and cost of fencing

caused Brigham Young to enact the no-fence law, which enabled the destitute. settlers to break ground, irrigate,
and raise grain without the provision of any barrier against stock inroads, the cattleman being held responsible
for the damages of his berd. This law in itself is a commentary on the scarcity of timber in Ttah.”

NEVADA.

The tree growth of Nevada, except in a portion of Douglas county, in the extreme western part of the state,
which the forests of the California sierras Jjust reach, is confined to the low ridges of the central and southern
part of the state. The most important of these—the Humboldt, Toiyabe, Monitor Creek, Timpiute, Hot Creelk,
Kawich, and probably others—bear near their summits, in sheltered ravines, scattered patches of stunted white
pine (Pinus flexilis) of sufficient size to furnish saw-logs. The lower slopes of the mountains of this region are
often quite thickly covered with small nut-pines and groves of the mountain mahogany (Cercocarpus), here attaining
its greatest development. Below the nut-pine low, stunted junipers cover the foot-hills, often extending, in the
central part of the state, across the narrow clevated valleys which separate the low mountain ranges.

The great development of the mining interests of Nevada has already nearly exterminated its scanty and
stunted forests. The white pine has been cut in the neighborhood of mines from all the mountain ranges, and
the most accessible nut-pine, juniper, and mountain mahogany have been converted into cord-wood or made into
charcoal. The forests of Wevada are nowhere reproducing themselves, and a seareity of fuel, even for domestic
purposes, must soon be felt. ‘

A considerable amount of lumber is manufactured in the neighborhood of lake Tahoe, in Douglas county, and
sent in flumes down the eastern slopes of the sierras to supply Carson City and Virginia OCity. The lumber-
manufacturing interests of the remainder of the state are necessarily small and unimportant. Their entire
extermination, with the forests which furnish them material, cannot be long delayed.

During the census year 8,710 acres of woodland were devastated by fire, with a loss of $19,000. The fires
were traced to hunters and Indians. :

IDATO.

The western slopes of the Bitter Root and Cwur d’Aléne mountains, which form north of latitude 46° the
pastern \'boundavry of the territory of Idaho, ave covered with dense, extensive, and valuable forests of fir, pipe, and
larch. The ridges of the Rocky mountains, which below latitnde 46° occupy the eastern border of the territory,
and the extreme eastern development of the Blue mountains of Oregon, just entering it from the west, are less
heavily timbered with a scattered growth, in which yellow pine and red fir are still the pre‘vaﬂing‘ trees. The
great central region occupied by the Salmon River mountains is unexplored. These mountains are more or _less
timbered, but nothing is known of the composition or character of the forests Whic]% cover them. Judging,
however, from the general elevation and climate of this region, its forests cannot be very important, nor capable of
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supplying more than- the local wants of its min_ing ' populatio_n. The greaﬁ plaing §outh ?Iicd got:)gleelﬁﬁ O‘f; 113]'1]12.'
Salmon River mountains, comprising fully one-third of the territory, are .entlrefly destltutq 0 ‘1e _c i:, e
the Snake River range and the ranges of the Bear River country coutain in their more sheltered cafions only sma

as of open, stunted forest, ] ) ‘
are‘l;)(t)xfrignlgi,he census year 21,000 acres of woodland were reported destroyed 'by fire, with an estimated loss of
§202,000. These fires originated in the carelessness of hunters, prospectors, Indians, ete. _

A small amount of pine and fir lumber is manufactured at Boisé City and near other .aenters of popu}latmn.‘
The great forests of cedar, fir, and pine, however, in the Ceeur d’Aléne region are still alimost intact. These i‘orests,
with proper care, are capable of furnishing indefinitely the treeless agricultural region of eastern Washington:
territory and Oregon with an abundant supply of excellent building material. .

The following extracts are made from Mr. Sereno Watson’s report upon the forests of the temtpry: o

“This territory north of latitude 443° is oceupied by the Rocky and the Bitter Root mountains, forming its -
eastern boundary, with their broad, timbered, interlacing spurs, which terminate in the high, mos_tly trecless
plateau which extends from near the Spokane river in a southeasterly direction to this parallel of latitude. The
southern and southwestern portions were not visited by me, and the statements regarding them are to some extent
conjectural, v

“ LEMHI COUNTY (5,530 square miles).—In the extreme eastern portion of this county, where the mountaing
are crossed by the Utah and Northern railroad, scattered trees of red fir are first met at an altitude of 6,000 feot..
Beaver caflon, up which the railroad passes, is well timbered on both sides nearly to its head at 6,600 feet altitucle
with red fir only, but the broad plateat at the summit (6,869 feet) is treeless. In the lateral cafions (8 to 10 miles
long), coming out near the mouth of Beaver caiion, there are two saw-mills, one of which wgs visited. The timber
was here found to be confined to the south side of the calion, and consisted almost wholly of red fir (here called
‘red pine’), averaging from 20 to 22 inches in diameter. The largest log seen measured 32 inches at the butt, A.
‘white pine’ proved to be Picea Engelmanni, and a ¢ bird’s-eye pine’ was Pinus Murrayana; both small, as was also
the balsam (4bies subalpina), which was found some 3 or 4 miles up the cafion. The yellow pine did not oceur here.

# It is probable that the cafions westward along the range are similarly timbered as far as the Lembi agency.
Here the character of the range changes (as stated under Beaver Head county, Montana), becoming higher and -
more rugged, and the Pinus Murrayana is probably more abundant, at least at the higher altitudes. The yellow
pine also appears, but at what point is uncertain ; it is certainly found at Gibbonsville, on the North Fork of the
Sulmon river, and it probably extends still farther southward, The Salmon River mountaing, lying between the
Lemli river and Rock creek, are reported to be well timbered. The southwestern portion of the county I presume
to Lie much more open.

“The total timbered area is estimated at from 1,500 to 2,000 square miles.

. “IDAHO COUNTY (10,100 square miles),—The high and crowded spurs of the Bitter Root mountaing fill the

entire northeastern portion of this county, extending to the line of the South Fork of the Clearwater, mostly densely
wooded from base to summit. The foot-hills and plateaus between the streams are more or less covered witl
seattered yellow pine and red fir, The valley of the Salmon river is probably comparatively treeless, and the low
mountain range between that river and the Snake is seantily timbered, ‘ '

“ Estimated timber area, 4,000 square miles.

"‘VVASHII\?GTON COUNTY (3,000 square miles).—I have but little information in regard to this county. The
southern portion has been surveyed, and is probably nearly treeless. The rest appears to be more mountainous,
and may be scantily timbered, )

*Wooded area (say) 300 square miles, ' _
sout;ijtz ml;f;iib; lce&;;nz[l)‘:'er(é}&etoqt hsquz'u;tz miles,').——Mail'ﬂy high plateau, at about 3,000 feet altitude, in the
withont fimber o With oceﬁsio Wi ?{3& er.ed yellow pine and red fir of good size, on the western side nearly
fir are found 10 the valloge (a,ndn?n ;Z]e; 0w pine. Toward the head of Potluck ereek some yellow p_ine and red
o are o ! 8, e northeast the spurs from the Rocky mountains enter the county, covered:
n add}t}on‘thh the larch and Thuya gigantea. Fast of the Indian reservation the county extends up into the-
Ezu;tfzingt;;he:ﬁﬁ: gﬁ:k:f;fg“é flore; and is heavily timbered. The portion lying south of the reservation in.

ugie betw 2 ‘ AMN0D 1ivers is occupied by low mountains, mostly bare,

ulﬂtdl timbered areq estimated at 750 square miles,
of mmiifgigifagg?iz ((3";,903 square mﬂe&?).-—Wholly mountainous and covered with forests, with ‘the exception:

“Immediately afbgr ’cros:illll I‘St’:hne?_‘ t‘hle hearwater and ‘lower portion of the Lolo Fork, :
consisted of Abies subalying a,ndg]_’icj c"(]1;’1( al by th.e I{olo trail from‘ Monta,n_a, at an altitude of 6,000 feet, the forest
larelt and red fip and - ngeimannt, with young Abies grandis and Tsuga Mertensz’mm, and occasgional

s upon the creeks som Il Thuya and T, he trai . ; :
followed them fop about 100 mi] e sma wuys anc Zagus, The trail soon ascended the ridges and
timinr which made ghy caﬁonsn;l es at an altitnde of from 5,900 to over 7,000 feet, doubtless to avoid the fallen
thess: Tidges was often somal an?llP:::&ble,dthdugh enough. of it Wa-s'found on the route followed. The timber on
albicanlis—op o the damper northa, Sfli(r)e e—-xﬁt_lt)ﬁei: subalping and Piceq Engelmanni, with Pirnus Murrayana and P,
Pes with larch and red fir, balsam, hemlock, and sometimes the mountain:
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hemlock ( Tsuga Pattoniana), the trees larger (occasionally 2 feet through, the Abies grandis being the largest). The
white pine (Pinus monticols) also frequently oceurred. During the last day upon this ridge the trail was through
heavy timber, chiefly of hemlock sometimes 3 feet in diameter, with some Abies and rarely Pinus Murrayana and
P. monticola, the ridge even at 7,000 feet being covered with the same dense growth. Descending quite abruptly from
the drier extremity of the spur, which was covered with Abies, Tsuga, and Pinus (Murrayana, albicaulis, and
monticola), we passed through a forest of heavy balsam (A bies gr andis), with a few larch and some red fir, and at about
4,000 feet came upon cedar (Thuye gigantea) to the exclusion of everything else—the trees from 2 to 4 feet in diameter.

Ou the stream banks at the base were found the Thuya, Pinus monticola, Abies subalpina and A. grandis, Picea
Engelmanni, and Tsuga Mertensiana, all growing together, with an undergrowth of maple, mountain ash, Vae-
cintum, Ceanothus, Cratewgus, Pachystima, Prunus, ete. With timber of this character upon the high ridges it is
evident that there must be much very heavy timber in the cafions.

“ After crossing a low ridge covered with cedar, larel, and red fir, and following a narrow meadow frequenfly
interrupted by clumps of timber, the trail at length came out npon an open eamass prairie 25 miles northeast of
Kamai, From this point the timber covering the plateau is an open growth of yellow pine and red fir, often quite
large, with young trees intermixzed, and some Picea BEngelmanni and the two Abies in the wetter places.
Considerable timber is cut upon the Lolo Fork and Clearwater and floated down to the mills at Lewiston. Itis
uncertain how far south along the main range the above large variety of trees continues. It is probable, in my
opinion, that the Thuya, Abies grandis, Tsuga, Pinus monticola, and Tazus do not pass beyond the headwaters of
the Clearwater, or, at the farthest, that some of them may reach the North Fork of the Salmon river, while the
larch may possibly be found in the Salmon River mountains.

‘“ At the northern extremity of the county, along the Mullan road, which from the Cwur d’Aléne mission
follows up the cafion of the Cosur d’Aléne river, instead of following the spurs, a distance of 37 miles, the swampy
bottoms were found heavily timbered with T'Twuya, ved fiv, Abies grandis, and Tsuga Mertensiana, with gome larch
and Pinus monticola. Some of the drier bottoms had been burned over, and were mostly covered with Pinus
Murrayana. Some Populus balsamifers occurs, 3 feet through, or more (as also on the Montana side). The sides of
the ridge were also nearly bare. The Thuya, which exclusively occupies some of the swamps, attaining a large .
size, ceases at the base of the dividing ridge, where also the Picea Engelmanni and Abies subalping come in. The
" range above Cosur (’Alépe cafion, and bounding the county on the north, is not heavily timbered, much of its upper
slopes being bare.

“Total timbered area estimated at 5,000 square miles.

“KOOTENAI COUNTY (5,530 square miles).—The portion south of the Ceeur d’Aléne and Spokane rivers
belongs mostly to the Coeur ’Aléne Indian reservation, and is timbered, with the exce.ptlon of open meadows npon
the Ceeur d’Aléne and Baint Joseph rivers and upon Hangman creelk. The timber is principally yellow pine and
red fir, with some Pinus Murrayana, and fine bodies of eedar (Thuya gigantea) near the western borders of the Iake.
North of the Cceur d’Aléne river the road from the mission to the fort passes through a cedar ( Thuya) swamp, with
many large trees, from 3 to 5 feet through, traversing ealions filled with a mixed growth of Abies subalpine and
A. grandis, larch, hemlock, Picea Engelmanni, and red fir. This latter growth continues for some miles bielow the fort,
where the valley opens out into the broad Spokane plain, which extends northeastward toward Pend d’Oreille lake
without trees. The mountaing south of the lake are low and not heavily timbered. The portion of the county
north of Clarke’s Fork and of Pend d’Oreille lake has, so far as I know, never been explored, but is probably
mountainous and for the most part well timbered.

" “Tstimated timber area of the county, 4,500 square miles.”

1

WASHINGTON. : ‘ '

Washington territory west of the summit of the Cascade range is eovered with the heaviest continnous belt
of forest growth in the United States. This forest extends over the slopes of the Cascade and Coast ranges, and
occupies the entire drift plain surrounding the waters of Puget sound. The highest mountain peaks and the sand-
dunes of the coast are treeless, The narrow valleys of the Cowlitz and Cbebalis rivers are dotted with small oaks
and other deciduous trees, and oaks and stunted yellow pines oceupy with an open growth the barren Steilacoom
plain south of Puget sound; with these exceptions western Washington territory is-covered with a magnificent
coniferous forest. The most valuable and generally distributed timber tree of this region is the red or yellow fir
(Pseudotsuga Douglasii), forming about seven-eighths of the forest growth, The valuable red cedar (Thuya gigantea)
and the hemlock (Tsuga Mertensiana), often covering extensive tracts, especially near the base of the Cascade
mountains, are common ; the noble tide-land gpruee adds valne and importance to the forests bordering the coast.
The forests whieh cover the upper ridges of the Cascade mountaing are principally composed of firs (Abies amabilis
and A. nobilis), spruces (Picea HEngelmanni), various small pines, hemlocks, ete. These elevated forests, often of
great beauty, are of little economic importance. :

Bast of the Cascade mountains the forests are less dense, and are confined to the mountain ranges. The greab
plains watered by the Columbia and Snake rivers are entirely destitnte of tree covering.
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Stevens county, which is broken and mountainous, with the exception of the narrow valleys and occasionak
small prairies, is covered with a heavy, open forest growth. The most valuable trees of the forests of this county
are the red fir, the yellow pine (Pinus ponderosa), the white pme (Pinus monticola), the larch (Lariz ocozdental%)
and the red cedar.

The forests of Spokane county are confined to the spurs and ridges of the extreine eastern part of the county,
and consist of the yellow pine, red fir, and larch of small size and inferior quality.

The forests of Yakima county cover about one-balf of its area, being confined to the eastem slope of the
Cascade range. The forests covering the eastern slopes of these mountains are only surpassed in density and
value by those extending over their western flanks. The yellow pine occupies the lowest slopes with an open
growth of large trees. Above the pine the red fir is the prevailing tree. This at a greater elevation is succeeded
by hemlock and larel, with which are mingled fine bodies of spruce (Picea Hngelmanni) and hemlock, while the
forest growth below the timberline consists of firs, pines, and mountain hemloek.

The western portion of Klikitat county is covered with heavy forest growth, similar in composition and density
to that of Yakima,

Walla Walla, county is destitute of timber except in the extreme southeastern cormer, where the spurs of the
mountains are thinly covered with a sparse growth of yellow pine and larch,

Columbia county is without forest except along the ridges and summit of the Blue mountains, which are
covered with yellow pine, larch, and, above 5,000 feet elevation, with a continuous growth of lodge-pole pine
(Pinus Hurrayana).

Whitman county is destitute of forest except in the extreme southeastern corner, where there is a scattere(l
growth of small yellow pine.

An estimate of the actual amount of timber standing in the territory is not possible with the existing knowledge
of the conntry, and none has been attempted. The quaniity of merchantable timber, however, standing in western
Washington territory is enormous ; a yield of 200,000 feet of lumber to the acre is not at all exceptional, while over
fully 20,000 square miles a yield of 25,000 feet to the acre might be expected; such estimates certainly would not
exaggerate the productive capacity of these noble forests.

The forests of Washington territory, especially in the more thickly settled portions west of the Casecade
mounntains, have long suffered from destructive fires. The injury inflicted by such fires is proportionately less,
however, in the humid coast region than east of the mountains, where the dryness of the climate prevents the
reproduction of the forest once destroyed. West of the mountains young trees of the species of the original forest,
and especially the red fir, soon densely cover the burned surface and grow with astonishing rapidity and vigor. It
seems reasonably certain, therefore, that, whatever may be the fate of the forests which now cover western
Washington territory and Oregon, they will be succeeded by forests of similar composition, and that this whole
region, ill adapted in soil and topography to agriculture, will retain a permanent forest covering long after the
other great forests of the continent have disappeared.

During the census year 37,910 acres of woodland were destroyed by fire, with an estimated loss of $713,200
These fires were set by Indians, by whites in clearing land, by hunters, prospectors, etc.

The forests bordering the shores of Puget sound, the strait of Juan de I'uca, and the lower Columbia river
have been culled of their best trees for a distance inland of 1 or 2 miles to supply the important lumber-
manufacturing interests of this part of the territory. The product of western Washington territory during the
census year was 153,986,000 feet of lumber, 6,550,000 laths, 910,000 shingles, and 23,666,000 staves—by far the
largest part being manufactured in the mills located on the waters of Puget sound.

"The first saw-mill built upon Puget sound was erected in 1851. It was a small water-power mill, with a daily
capacity of about 1,000 feet. Two years later a similar mill was erected at Seattle, with-a daily cmpqmty of from
8,000 to 10,000 feet.

The centers of manufactures now are Port Gamble, Port Madison, Port Blakely, Port Discovery, Seabeck,
Utsaladdy, Tacoma, and Seattle. At the last-named place there is a large establishment manufacturing sugar-barrel
staves from cottonwood for the San Francisco market,

The lumber manufactured upon Puget sound is largely shipped to San Francisco and directly to China,
Australia, New Zealand, and Mexican and South American Pacific ports,_

The population of the southeastern part of the territory is prmmpally supplied with lumber, largely coarse
. yellow pine of inferior quality, cut on the Blue mountains in small portable mills, and dehvered at Dayton, in.
Walla Walla county, by aflume several miles in length. No statistics, however, have been received of the amount
of lTumber manunfactured in this county.

"The methods adopted by the lambermen of western Washington territory are wastefulin the extreme. Loggers.
cut only timber growing within a mile or a mile and a half of shores accessible to good booming or shipping points,.
or which will yield not less than 30,000 feet of lumber to the acre. Only trees are cut which will produce at least
three logs 24 feet long, with a minimum diameter of 30 inches. Trees are cut not less than 12 and often 20
feet from the ground, in order that the labor of cutting through the thick bark and enlarged base may be avoided,
while 40 or 50 feet of the top of the tree are entirely wasted.
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The following notes upon the forests of eastern Washington territory arve extracted from Mr. Watson'’s report:
“WALLA WALLA 0OUNTY (1,260 square miles).—This county is wholly withont timber, which is supplied from

the Blue mounntains of Oregon.

“ COLUMBIA COUNTY (2,160 square miles)—A spur of the Blue mountains traverses the southern portion of
this county, occupying about a fourth of its area, which is partially timbered, chiefly with red fir (Pseudotsuga), pine
(Pinus ponderosa), and some Picea Engelmanni, nove of it large. Elsewhere the county is nearly destitute of trees,
tl}mgh some of the streams, especially the Touchet, were at the first settling of the county bordered by scattered
pines.

¢« WHITMAN COUNTY (5,000 square miles).—This county is destitute of timber. Some of the townships along
the Tdaho line were originally sparingly wooded with scattered pines upon the ridges, but these have nearly or
wholly disappeared, and the supplies for fencing and fuel are brought from the neighboring mountains of Idabo.
There is a saw-mill on the Palouse river, at Palouse, the logs for which are floated down from about 9 miles above.

“ §POKANE COUNTY (8,500 square miles).—The portion of this county to the west of the mouth of the Spokane
river is wholly destitute of trees, with the exception of the high point or platean opposite to the mouth of the
Okinakane viver. Here there is a small area thinly wooded, probably with yellow pine and red fir. On the eastern
side of the county spurs from the mountains bordering Ceeur d’Aléne lake enter between Rock creek and Spokane
river, and are covered more or less densely with a growth of yellow pine, often small, with some Douglas spruce and
tamarack in the ravines. There is a saw-mill at Rock creek supplied from its immediate neighborhood. Crossing
Hangman’s creek a scattered growth of pine appears upon the ridges between Deep creek and the Spokane river,
and as far west as the head of Crab creek. Trees also border the Spokane river below the falls and to within & few
miles of its mouth. The region between the Spokane and Little Spokane rivers is mostly a broad, open valley, the
hills bordering it upon the north being very thinly wooded. There are two saw-mills at Spokane Falls, but the logs
for them are floated down from near Ceeur d’Aléne lake, :

«The total area more or less covered with trees may be estimated at from 400 to 500 square miles.

“ STRVENS COUNTY (14,760 square miles).—This county is broken and mountainons throughout, but with no
high ranges east of the Cascade mountains, Theportion lying east of the upper Columbia and north of the Spokane
river has several small prairies upon Chamokane creek and Colville river, and there is a narrow, open valley along
the Columbia for 20 miles below the mouth of the Colville. The mountaing are all low, the ridges most frequently
thinly wooded or nearly bave, with the timber becoming denser in the ravines, especially northwaljd. Tlie most
common tree is the yellow pine, but in the ravines red firis frequent, with tamarack and lodge-pole pine. Nearthe
Colville river weve seen Picea Bagelmanni, Abies grandis, small Thuyas, and fine specimens of finus momwola., as well
as Populus balsamifera, Betula papyraced, and Alnus of considerable size. The hills bor_dermg the Co)umbx‘a above
01a Fort Colville are trecless. The drift-wood brought down by the riveris said to be chiefly cedar (‘Tlmya, gzga@tea).

«The Colville Indian reservation, lying between the Okinakune and the Columbia eastx}fard, is comparatw.ely

little known, being crossed by but two trails, oneleading directly westw'aljd from U1d Fort Colville, the other f?llowg’ g

the Kettle river, and for much of the way not far distant from the British boundary. AS seen from the Colum m.é

and from the heights bordering the Okinakane, this portion appears to be more open and gra‘ssy ﬂfm t;iilat‘ ee’as;cl ¢

the Colnmbia, and, especially toward the south, more like the bare pls.tteau of Spok‘aue county. kaakt“u;f \éx ejt?;
itself is narrow, with mainly a desert vegetation of sage-brush, Purshia, and ot]_le‘r like representatwelss% the . re?‘1

Basin flora, which seems to find here its only passageway northward to the British boundfury. T(};T;% $ f?;');i"{illle

have thinly-scattered pines, which occasionally deseend into the valley. ’.J_‘he norighem trail from. ld 0;] e

shows the lower valley of Kettle river to be well wooded, but above, opening out info grassy Illrramez a&u ‘ (])?rrt, eaml

by grass-covered hills or with seattered yell;);v pineb, 1‘Zeq fir, ll)nd;tiailc:’ a;;:l};);n :1;3 1;1'(]):;2 t(zlense y wooded ridges

Pavi algo found Picea Bngelmanni ies subalping, Pinus Murrayand, & huya. i ’

rav 11’:46 '_Sl‘ji‘;e;?aiis ridge separating gKettlé' ri’ver from the Okinakane (about :?,000 feet high and 12 m‘ges from 1}:11«: }attﬁr
re: 7 11 arassed upon both sides with large Pice, Pseudotsugd, Pinus ponderosa, and Larix alongt 1(? creeks

igsilngl')igvélas%‘t;isinsﬁcle and oln the west the Pinus ponderosa only. Theridges abovethe Okinakaneto thguo};‘th z;ppe\jvlre(}c

; ; i -etty well covered with underbrash. vest

troeless, while the northern slopes of the nearer hills to the south were pi Ettlivf]:"eﬂ O e enst—high and broken

of the Okinalkane, between that river and the Methow, the country is much Iil eh ha A 0 nd'u" T thé l\IethD“"

with seattered patches of timber, which becomes more general t‘oward the uori e{)nfc fgglv‘m{ies ‘ rIom ha mouth of

and Similkameen creeks there are open, grassy va}leys of consxderable»extex‘ltv, fut » cm:ntv oo he Methow {0

the Methow the hills close in upon it and are considerably Woc?(lecl. Tie Tes hothe banks Sff the Columbia; these

tho Wenatchee, is occupied by spurs from the Gusgade mountains, xjvhx; reicb vklndi‘ms; oo toai) lend’s o

are exceedingly ragged and almost impassable, ‘bem g seldqm tm'vﬁlie{ 5 S:en ;SS‘lblel fm.' Lo ses exosses the Tidges

tho headwaters of the Methow over to the Skagit, and a t.}cml Wln'% . il)s thz Igdia;ls o dangefons andl long disnsed
between the upper Chelan lake and the Wenatchee, but it is described 5y e nbiaiver, where the
“wl ion is 1 for t nart well timbered except along the Co ) Wi

oy th(v}-”%‘ g ’.i:‘hfb fthgliOr etiui]; iZill)(fs 1;;::,11? sﬁ)(la 323: ?c(z)xsntilly wooded, the pine (Pinus j)orztleros@ and red fit ‘2@5?‘”?}“}'

mozﬁ;ﬁz\:{f (Z;mrroiver Heavy timber is reported aboub +he head of Chelan lake, commencing at about 15 miles irom

reaching . ¢
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the foot, mostly yellqw 1)i11e; but also red fir, some Lariz, and small Thuya. The outlet to this lake is through a
deep caflon, and is obstructed by falls and rapids. The Wenatehee lows thr_ough & more open valley? and, at least
in high water, could be used for floating timber to the Columbia. For 7 miles from its mouth the ridges on each .
side are ouly scantily wooded, but from that point the trees (yellow pine and red fir, mostly young) occupy th.e_
valley, and at 20 miles the thick timber begins—pine, fir, red fir, larch, white pine (Pinus monticola), and cedar, the
white pine sometimes 4 feet through, the cedar not large.

“YAKIMA COUNTY (8,900 square miles).—Immediately south of the Wenatchee the highest of the eagtern spurs
of the Cascade mountains extends in a southeasterly direction to the Columbia, foreing that river to make & bend
eastward. This spur has an altitude of about 5,000 feet, and its higher northern slopes, overlooking the moui;h of
the Wenatchee and eastward, are somewhat densely covered with pine, red fir, and larch. The southern slope, as
seen from Ellensburg, appeared nearly bare. I crossed the ridge about 17 miles above the mouth of the Wenatchee
and a (ew miles east of the high, exceedingly rocky, and snow-covered peaks called by McClellan ¢ Mount Stuart’,
It was found mostly well wooded, but the trees not exceeding 1 or 2 feet in diameter, and usually small red fir and
yellow pine, with at length some Abies grandis and Pinus monticola, ravely a small Thuya, on the higher rocky
ridges small larches, and at the summit some Pinus Murrayene. The same trees were found on the southern
descent, excepting the Pinus monticole. TLarge cottonwoods (Populus trichocarpa) occurred on the ereeks. Scath
of this range the spurs recede, leaving a comparatively level sage-brush region, whoily treeless, from 50 to 70 miles
broad, between the Columbia and Yakima, and crossing the lower portion of the latter river.

“ Below the mouth of the Schwank, which is at the head of what is known as ¢ Killitas valley’, on the Yakima,
the f-ot-hills of the Cascade mountains extend to the Yakima river, a distance of abount 50 miles from the summit
of the range; but the lower portions of these spors are bare, or sith only scattered pines on their northern slopes,
and the chief reliance of the settlers for fencing and fuel is npon the aspens and cottonwoods hordering the streams,
Following up the Yakima from the mouth of the Schwank, the valley for 10 or 12 miles is thinly timbered with pine
and red fir. For 17 miles more there is some larch on the ridges, and in the bottoms some Abies grandis, and
rarely a small Thuya. Timber and ties had been extensively cut here for the railroad and floated down the river.
At this point the yellow pine and tamnarack ceased, and a dense,' heavy growth began and continued for most of the
way to the summit (20 or 25 miles), consisting of red fir, hemlock, Abies grandis and A. amabilis (all these from 3 to
b feet throngh and 200 feet high or more), Pinus monticole (18 inches through), and Zhuye (2 feet in diameter).
One spruce, not over 2§ feet through, had a height of 225 feet.

“In like manner, upon the Nachess river, the open sage-brush country extended about 10 or 12 miles from its
mouth, with only cottonwood along the stream. Secattered pines then commence, with at length red fir, but it is
some 25 or 30 miles more before heavy timber is reached. A small grove of oak (Quercus Garryana) is found ab
the mouth of the Schwank, the only point upon the Yakima where it occurs. It is also frequent along the Nachess
for 3 or 4 miles, commencing at about 12 miles from its mouth, but small and rarely over 6 incles in diameter or 15
feet in height. In Satas valley it is abundant. Along the southern border of the county there is again a long
spur extending east from mount Adams to within about 40 miles of the mouth of the Yakima. This spur has an
altitude of about 1,500 feet, and is mostly covered with a scattered growth of yellow pine, red fir, and Abics grandis.

“The entire wooded area of the connty may be estimated at about 4,500 square miles.

“ ELIKITAT COUNTY (2,300 square miles)—The spur eastward from mount Adams, just spoken of, covers
much ot the northern portion of this county and affords a good supply of excellent timber. The area may e
estimated at 750 square miles. The high ridge overlooking the Columbia from The Dalles eastward is perfectly
bare of trees” . :

OREGON,

The heavy forest of western Washington territory extends through western Oregon. The most valuable timber
tree of the region is the red or yellow fiv (Pseudotsuga Douglasii), which forms fully seven-eighths of the forest. The
tide-laud spruce (Picea Sitchensis) abounds along the coast, and the red cedar (Thuya giganiea) and the hemlock
(Tsugyn Aectensiana) are common and of large size.  South of Coos bay an important forest of Port Orford cedar
(Checineeyparis Lawsoniana), mixed with the red fir and the tide-land spruce, occurs.

The valleys of the Willamette, Uwpqua, and Rogue rivers contain an open, scattered growth of white oalk
(Quercus Garryana), now gradually increasing by the recent growth of young trees protected from the fires which
formerly swept every season through these prairie-like valleys. South of the Rogue River valley the sugar pine
(Pinus Lambertiana), the chestnut oak (Quercus densiflora), and other trees of the California forest oceur in
sutticient numbers to add economie value to the forests of the state. '

‘ The bottom lands of western Oregon are lined with a continuous growth of cotlonwoods of immense size,
willows, maples, ashes, and gigantic alders ; those in the southwest, near the coast, eontain great bodies of splendid
aurd maple (Aeer macrophyllum) and lanrel {Umbellularia Californica).

Eust of the Cascade mountains the forests are confined to the mountain ranges; they are open, scattered, and
generally composed of comparatively small trees. '
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The forests of Wasco county, on the western slope of the Cascade range, when above 3,000 feet elevation
are important. The most valnable trees are the red fir, the yellow pine, and the larch. The eastern part of the
county is covered with a light growth of pine, principally yellow pine.

The slopes of the Blue mountains in Umatilla and Union eounties are covered with an open, stunted forest,
consisting of red fir, yellow pine, Jarch, and, above 4,000 feet elevation, a heavier continuous growth of lodge-pole
pine { Pinus Murrayana).

Lake county is destitute of timber except on the eastern slope of the Cascade mountains and the southern
part of the county, which contain a light forest n“rowth confined to the high ridges of the mountains, and
principally composed of yellow pine.

Grant and Baker counties are treeless except in the northern part, where the Blue mountains are covered with
a light, open growth composed chiefly of yellow pine, with some larch and scrub pine,

The forests of Oregon have suffered serious losses from forest fires. Along the Coast Range, from the
Columbia river to Port Orford and through the entire length of the Cascade mountains, fires have raged nearly
every summer since the first settlement of the state, destroying thousands of acres of noble fir, spruce, and cedar.
Forests similar in composition to those destroyed soon spring np again and cover the burned surface, but the loss
in matevial which the state has suffered ‘in this way is incalculable.

’ Forest fires are increasing in frequency, especially west of the summit of the Cascade mountains. During the
census year, however, only 132,320 acres of woodland were reported destroyed by fire, with an estimated loss of
$593,850. These fires were set by hunters, Indians, and by farmers clearing land.

The abundant spruce, cedar, cottonwood, ash, maple, and alder of western Oregon have developed flourishing
industries. At Portland large quantities of ash, maple, and alder are manufactured into furniture, and cottonwood,

.spruce, and cedar supply numerous establishments engaged in the production of cooperage stock and all kinds of
woodenware. The supply of this material is large and of exeellent quality.

The principal centers of the lumber-manufacturing interests are at Portland, where fir, spruce, cottonwood, and
hard woods are sawed for the local warket, and at Bmpire City and Marshfield upon Coos bay. Tort Orford cedar
and red-fir lumber are manufactared here, and shipped by schooner to Portland, San Francisco, and Mexican and
South American Pacific ports. The first mill was established upon Coos bay, at North Bend, 4 miles above Empire
City, in 1853; other mills were soon built, and in 1854 the first shipment of Port Orford cedar was made to San
Francisco. Great quantities of this timber have been cut, while fires have destroyed even more than the ax. The fire
which raged through the forests of Coos bay for three months in the summer of 1867 destroyed cedar estimated to
amount to between 200,000,000 and 300,000,000 feet of lTumber. This tree, however, reproduces itself very rapidly,
and after the forest ]ns 1)ecn burned over it is the first arborescent spemes to reappear, springing up generally in
the third year.

The heaviest continnous body of Port Orford cedar now standing is on cape Gregory, extending south to and
beyond the mouth of the Coquille river.” It is about 20 miles long by an average width of 12 miles, and lies along
the western. slope of the foot-hills of the Coast Range, extending to within-3 miles of the coast. In this forest two-
thirds of the trees are Port Orford cedar, the others tideland spruce and a few red firs. There is great danger,
however, that the Port Orford cedar, one of the most valuable trees of the American forest, will soon be exterminated
as a source of lnumber supply,.so far as this generation is concerned.

The following notes upon the forests of Wasco, Umatilla, Union, Grant, and Bmker counties, the only portion
of the state visited by Mr. Watson, are extracted from his report: '

“WaAsco coUNTY (17,760 square miles)—The timber of this county is confined almost wholly to the steep
eastern slopes of the Cascade range; the low spurs of the Blue mountains, which enter the county on the east,
bordering John Day’s river and sonthward, being ouly partially supplied with pines, ete. I know nothing about
‘Walker's range and the Pauling mountains in the southwest, but they sre probably low, with little or no wood
The trees of the Cascades are doubtless nearly the same as those to the north of the Columbia, the larch 1e'u,h1ng
to the headwaters of the Deschutes river, the most southern locality for it that I have seen mentioned.

“The total more or less wooded area may be estimated at from 2,600 to 3,000 square miles.

# UMATILLA COUNTY (6,100 square miles).—The Blue mounntains oecupy the southern and eastern borders of
this county, and are the only source of timber. They are for the most part well wooded, especially in the ravines,
ihe trees growing to a fair size, and cousisting of yellow and scrub pine, sproce and balsam (dbies subalping and
A. grandis). \

“The woodled area is about 1,500 square miles, ‘

“UNION COUNTY (4,300 square miles).—This county has the main range of the Blue mountaing on the west
and north and the Cedar mountaing on the east, separated Ly the valleys of the Grande Ronde and Wallowa
rivers. A large portion of these mountains is well timbered, the amount decreasing toward the east.

“The wooded area may be estimated at about 2,000 square miles.

“GRANT COUNTY NORTH OF LATITUDE 44° (5,800 square miles).—This portion of the county is traversed by
the valley of John Day’s river, to the north and east of which lie the main ranges of the Blue mountains, which

are to a considerable extent well wooded. The mountaing to the south are low and probably scantily timbered.
37 FOR .
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“Tiftecn hundred square miles is probably a liberal estimate for the wooded area,

“BAKER COUNTY NORTH OF LATITUDE 440 (3,800 square miles).—This section is bordered on the west by a
high range of the Blue mountains, which is well timbered. The remainder is almost wholly without timber. '

“The estimated wooded area of this county is 900 square miles.”

CALIFORNIA.

The heavy forests of California are confined to the Coast Range, the eastern and western slopes of the Sierra
Nevada, and the group of mountains joining these rnnges in the northern part of the stute. They extend from
the Oregon boundary south to latitude 340 80/ north, The most important trees of the Coast Range forest arc the
redwood and the red fir. The tide-land spruce and the hemlock of the Northern Coast Forest extend as far south
as cape Mendocino, althongh Jess generally multiplied and less valuable than in Oregon and Waghington territory.
The chestnut oak (Quercus densiflora), of which the bark is largely used in tanning, is still common in the coast
forests of the northern part of the state. The most valuable forest of the western slope of the Sierra Nevada is
confined to a helt between 4,000 and 8,000 feet elevation, consisting of the sugar pine (Pinus Lambertiona), the yellow
pine, and the red fir. Small scattered groves of the big trees (Sequoia gigantea) stretch along the southern portion
of this belt. The western slopes of these mountains below 4,000 feet elevation are more or less densely covered
with various species of pine of little economic importance, and the broad valleys of theé Sacramento and the San
Joaquin, lying between the Coast Range and the Sierra Nevada, are covered, except at the south, with an open
growth of oaks, often of immense size, althongh of little value except as fuel. The eastern slopes of the Sierra
Nevada are covered with a heavy forest, in which yellow pines (Pinus ponderosa and P. Jeffreyi) are the prevailing
and most important trees. .

South of latitude 36° 30/ the forests, both of the Sierra Nevada and of the Coast Range, become gradually less
heavy and less valnable than those covering the mountains{arther north. Two degrees still farther south they are
open and scattered, and have little economic value. The pine and fir forests, however, which cover the upper
slopes of the San Bernardino and San Jacinto ranges are important on account of their isolated position in a region
destitute of tree covering, and supply a considerable local market with Jumber.

“he northeastern and nearly all the sonthern and southeastern portions of the state are almost entirely destitute
of forest covering. Oaks and occasional pines and junipers are, however, dotted over the low mountains of
sonthwestern California, and willows and cottonwoods line the banks of streams. Forests of pine crown the highest
ridges of the Inyo and other mountain ranges, rising from the desert east of the Sierra Nevada, and arborescent
yuceas (Yucen brevifolia) form upon the high Mohave plateau an open forest, more remarkable in the strangencss
of its growth than in economie value. . : '

The narrow belt of redwood which extends along the western slopes of the Coast Range from the bay of
Monterey to the northern boundary of the state is the most important forest of similar extent now standin 2. Tew
trees equal the redwood in economic value. No other forest can compare with this in productive capacity, and no
other great body of timber in North America is so generally accessible or so easily worked. Single trees capable
of producing 75,000 feet of lumber are not uncommon, while a yield of from 1,000,000 to 2,000,000 feet of lumber
per acre is by no means rare. The redwood has already been practically destroyed in the neighborhood of San
Francisco bay, both north and south, and through the entire extent of this forest the trees most accessible to
streams and railroads have been culled. Heavy bodies of redwood are still standing, however, in the Santa Cruz
region, and in Humboldt county in the valleys of Bel and Mud rivers and Redwood creek. - The largest number
of mills engaged in the manufacture of redwood lumber are located upon Humboldt bay, principally at Rureka and
Areata. T_he logs which supply these mills are generally eut within a distance of 1 or 2 miles from the shores of the
bay, to Whlf‘th they are hanled by teams, made into rafts, and towed to the mills, Attempts made to raft logs down
tt‘xc'xfmu.ntmn streams watering the redwood forests have not been successful. The rivers flowing west from the
Calitfornia Uf)gst Range are short and rapid. Floods following the winter rains ave sudden and severe, breaking up
rafts and (h.“:mg the logs out to sea, or lodging them far from the banks. At periods of low water numerous bars
close these rivers to ?he navigation of the enormous redwood logs. The general destruction of these forests must
{herefore be accomplished by means of short logging railroads specially constructed to bring logs to the mills,
| Such a 1;0:1(1 has been built along Mad river, and there are others either built or projected near Trinidad and at
other points along the coast.

‘Besxdes tl}e m.ills upon Hamboldt hay, there are others devoted entirely to the manufacture of redwood lumber
at Crescent Clt}", in Del Norte county; Trinidad, Rohnerville, and Bridgeville, in Humboldt county; Westport,
Kibesillah, Albion, Little River, Caspar, Mendocino, Cuffey’s Cove, Punta Arena, and Gualala, in Mendocino
coum‘;v; Dunecan’s mills, in Sonoma county; -and at Santa Cruz. ,

Redwood lumber is principally shipped by sehooner to San Francisco, the great point of lumber distribution

upou the Pa?ciﬁc coast, and also direct by water to Wilmin gton, San Diego, and other ports of southern California,
and to Mexico and South America, ‘
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The following estimates of the amount of accessible redwood standing May 31, 1880, were prepared by Mr.
E. L. Allen, secretary of the Redwood Manufacturers’ Association of San Francisco. They embrace only such
-portions of the forest as can be reached by water, or may in the future be penetrated by railroads, and do not
inelude the small, isolated bodies of timber growing in inaccessible cafions:

REDWOOD (Sequoia sempervirens).

Teet, board
measure,

TFrom the Oregon boundary to the mouth of Redwood ereek. ...
From the mouth of Redwood creek to the mouth of Mad viver
Trom the mouth of Mad river to the mouth of Teel river
From the mouth of Bel rivor to the mouth of Mattoli river
From the month of Mattoli river to the mouth of Cotonavia creels.

From the mouth of Cotonavia creek to the moath of Rusgiun river.

9, 060, 000, 000
2,148, 000, 000
4, 350, 000, 000

200, 000, 000
7, 680, 000, 009

Bt 000, 002

|

1, au(l 000 000

Xn the Banta Cruz region........

Iistimated eut for the ceusus year endimg May 31, 1880
Sawed luinber .

. Shingles and shakes _.........

Split railroad ties

Posts, ete

125, 390, 000
25,380, 000
24, 265, 000
12, 600, 000

188, 035, 000

No estimate of the amount of pine and fir lumber standing in the state is now possible, and none has been
attempted. An enormous amount of pine of excellent quality, both white and yellow, is.contained in the sierra
forests. These forests have been invaded by the lnmberman at only a few points; their inaccessibility and the
cost of getting to market the lumber manufactured in these mountaing have thus far preserved them, and these
sierra forests, if protected from five, will serve as a reservoir from which the whole Pacitic coast can draw its lnmber
supply long after its more accessible forests have disappeared.

The forests of California suffer serionsly by fire; during the census year 556,815 acres of woodland were
reported thus destroyed, with an estimated loss of $440,750. These fires were get by careless hunters, prospectors,
and by farmers in clearing land. Greatinjury, every year becoming greater, is inflicted on the mountain forests by
gtockmen starting fires to improve the herbage of the alpine pastures. These fires destroy nndergrowth and young
trees, and often conswume great quantities of valuable timber, which does not grow again upon these exposed mountain
slopes.

"

PASTURAGE OF MOUNTAIN FORESTS.

The permanence of the mountain forests of California is severely endangered, moreover, by the immense
herds of sheep, cattle, and horses driven into the mountains every year, at the commencement of the dry season, to
graze. From the foot-hills to the highest alpine meadows every blade of herbage and every seedling shiub and tree
is devoured. Young trees are barked and ruined, and only the most rigid and thorny chaparral shrubs are able
to resist the attacks of these ravenous herds. The sharp hoofs of sheep winding around the steep acclivities tread
out the roots of grasses and other perennial plants and loosen the surface of the stony soil, which, deprived of the
protection of its vegetable covering, is gradually washed into the valleys, choking the bottoms of streams and
preparing the way for the disastrous torrents which must follow the destruction of the sierra forests; and the
destruction of these forests is certain, if the practice of using them indiscriminately as sheep pastures is continued.
The life of any forest in which all young trees are destroyed as soon as they appear above the surface of the soil is
limited to the life of the fully grown individuals which compose it. A period of unusual climatic conditions, the
demand of an increased population for lumber, or the now unforeseen attacks of some insect enemy may at any
time sweep away the old trees of the sierra forests. There are no young trees growing to replace them, and it is
doubtful if the forest could ever regain its foothold upon the steep and exposed slopes of these mountaing once
entirely stripped of the protection of their present covering of trees.

The sheep which threaten the destruction of the sierra forests threaten also the agncultuml prosperity of the
state; the streams heading in the sierras and watering the great interior valleys of Oalifornia are protected in
their ﬂow by the forests growing about their upper sources. If these forests are destroyed, and the protection to
the surface of the ground which they afford removed, the immense accumulation of the winter’s snows must melt
suddenly in the spring; brooks will become torrents, sweeping with irresistible force gravel and stones from the
mountain sides down into the valleys below, and burying rich bottom lands in ruin. And this is not the only
danger which must follow the destruction of these forests. If the snow which supplies the mountain streams meltls
slowly, a steady flow of water will be maintained late into the season; if, on the other hand, the snow melts suddenly
and rapidly doring the first warm days of spring, the unnatural ﬂow of water in the stream must be followed by
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its equally sudden disappearance, aud the torrent will suddenly diminish to & slender brook or entirely disappear.
Irrigation, without which agriculture in a large part of the Pacific region is impossible, is dependent upon the
constant and steady flow of streams formed by melting snow, and as the forests which cover the mountain sides
are essential to prevent the sudden melting of snow, their preservation is necessary for suceessful irrigation on any
large or comprehensive scale. _

The forests of California suffer from wasteful methods of cufting. Ouly the best and most aceessible young
trees are cut; often a noble pine capable of producing 25,000 or 30,000 feet of lumber is felled, a few split shingles
‘made from the butt-cut, and the rest of the tree left to rot upon the ground., The preference of the railrcad
compaunies of the state for split rather than sawed redwood ties causes an immense and needless waste of this
valnable timber. A great amount of material under the most favorable conditions is wasted in splitting out the
ties, and when trees after being cut are found to split badly from any defect in the grain they are abandoned and
left to waste. . .

The forests of California, unlike those of the Atlantic states, contain no great store of hard woods. The oaks
of the Pacific forests, of little value for general mechanical purposes, are unfit for cooperage stock. No hickory,
gum, elm, or ash of large size is found in these forests: California prodnces no tree from which a good wine cask
or wagon wheel can be made. The cooperage business of the state, rapidly increasing with the development of grape
culture, is entirely dependent upon the forests of the Atlantic region for its supply of oak. Woodenware and
small cooperage stock are manufactnred in large quantities, however, from cottonwood, spruce, alder, and red and
white fir,. Wine-butts and water-tanks are universally made from redwood, which is probably unsurpassed for such
purposes. A

The large tanning industry of the state consumes, in preference to all other material, large quantities of the
bark of the chestuut oak (Quercus densiflora), once a common tree in the forests of the northern Coast ranges, but
now heecoming searce and in danger of speedy extermination, ;

The principal centers of lumber manufacture outside of the redwood belt are situated along the live of the
Central Pacific railroad, upon both flanks of the Sierra Nevada mountains, in Butte, Tehama, and Mono counties,
and in the San Berpardino mountains. Lumber manufactured npon the eastern slope of the Sierra Nevadas is
largely shipped castward by rail to supply Nevada and Utah. The product of the mills sitnated west of the
mountaing is largely sent to San Francisco for distribution, or direct by rail to the mining centers of southern
Arizona and New Mezico.

ALASKA,

Little is known to me of the present condition or productive capacity of the forests of Alaska, Their distribution,
as shown on the forest map of North Ameriea, is based upon notes made by Mr. Ivan Petroff, a special agent of the
Census Office, who has traced the timber limits of the territory, aided by Mr. C. W, Nelson, of the Smithsonian
Institution, by whom the northern limifs of the spruce forest are laid down. ‘

The forests of the territory of any commercial value are confined to the islands and Coast ranges east and
south of Prince William sound. The most valuable tree of this region is the Sitka cedar (Chamecyparis Nutkaensis).
The hemlock, the tide-land spruce, and the red cedar (Thuya gigantee) attain here also a considerable size. The
importance, however, of these forests, both in extent and in the value of the timber they contain, has generally been
greatly exaggerated. The Coast Forest north of the fiftieth degree of latitude rapidly diminishes in density and
quality, and there is nothing in the climate or soil of Alaska to produce a forest growth more valuable than that
covering the Coast ranges of British Columbia. '

A few saw-mills of small capacity are located at different points in southeastern Alaska to supply the local
demand for coarse lumber, Alaska is, however, largely supplied with lumber from Puget sound. The treeless
Shumagin and Aleutian islands and the southern settlements of the peninsula are supplied with fire-wood brought

_from other portions of the territory. '
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